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y/ ARTS I, 1, and III of this article [see AMR, January and 
February, 1956; February, 1957] respectively comprise an 
account of electroanalogic solution by continuous-type 
mductive (tank, plate, sheet or liquid surface) procedures of 
soblems of electric and magnetic nature [1-111]', of continu- 
m mechanics (elastic, thermic, hydrodynamic, and aerody- 
hamic] nature [112-314], and of the solution of like and other 
(electric, water, gas and steam distribution, electron-optics 
systems, and nuclear reactor design) problems [315-480] by 
he discrete-type conductive procedures afforded by d-c resis- 
tance networks. Part IV (see AMR, August 1957) encom- 
passes account of the basic theory of a most useful auxiliary 
with, and powerful supplement to, these conductive proce- 
dures: namely, the method of dimensional analysis [481-712]. 
This part V enfolds account of the application of this method 
in various branches of applied mechanics and—more gener- 
ally—in numerous other domains of engineering science. 
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7 38. A VARIED BODY OF PROBLEMS 
ee The books, papers and reports of the references (481-712) 
hf ot part IV, though concerned primarily with the basic con- 
cepts, philosophy, and theory underlying dimensional analy- 
sis, similitude, modelling, scaling, and dimensioning of units, 
together with kindred here-noted additional items (713-739), 
contain treatment of particular problems, too numerous and too 
asurer Mm Scattered throughout this literature, to enable epitomization 
under appropriate groupings. The same is true of those in an 
additional group of papers (740-750) concerned primarily, 
ad ater statement of basic principles, with exemplification of 
as use of them. Commonly, however, the particular domain of the 
ae problems considered is readily ascertained from the title of 
Wer the article or journal containing it; whence attention is now 
" B® centered on classified review of the main body of literature on 
application, 
— 39, FLUID MECHANICS 
0., 
umbers The broad area of fluid mechanics comprises one of the 
_e nost fruitful areas of usefulness of dimensional analysis and, 
‘specially, similitude (486, 751-761). Indeed, it was in study 
ree? Sti 
Ne ‘Numbers in brackets {] indicate references at the ends of parts 
ve ¢ ‘ll, Il, and IV. 
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of the effect of the viscosity of a fluid on the motion of a pen- 
dulum that circa 1855, Stokes (762) coined the well-known 
term ‘‘dynamic similarity.’’ Some 20-30 years later Froude 
and Reynolds effected studies from which stem the two major 
areas of present-day work in fluid flow. The former, through 
his investigation of the frictional forces acting on the broad 
variously-prepared surfaces of boards towed lengthwise 
through water (763), spurred a long train of study on ship (and 
later aircraft) drag studies (648, 764-766); the latter (767), 
through study of flow in channels, pioneered a steady stream 
of dimensional! investigations of fluid-flow phenomena, laminar 
and turbulent, in channels, pipes, conduits, orifices, weirs, 
notches, capillary tubes and other fluid components (768-790). 


40. HYDRAULIC MODELLING 


Reynolds (791) was also among the first to perceive the 
possibilities in conjoining dimensional analysis and simili- 
tude to afford laboratory study, through use of scaled models, 
of various phenomena associated with naturally occurring flu- 
vial bodies: the nature of flow in streams and rivers, the 
effects of levees, dams and abutments; scour in bed and 
banks, the transportation of sediments, and the effects of 
entrained air and dissolved salts; and, near seas, tidal modes, 
salinity effects, and the dispositions of breakwaters and 
dikes (791-801)—and yet otherwise (802-806). 

These, and effects produced by weirs, spillways, sluice 
gates, bridge piers, sluice and power dams, deflecting wings 
and other man-made barrier, control and measuring devices 
are encompassed in a series of interesting, comprehensive 
and excellently written review articles by Gibson (807-808), 
Groat (803) (an exceptionally fine item), Spronck (810), Fage 
(811), Allen (496, 812), and Koerner (813). Successful model- 
ling of large structures requires a good knowledge of theory, 
an observance of various precautions and safeguards, and— 
desirably—a considerable experience which enables en- 
compassment of various necessary approximations (814-817); 
as can be gleaned by study of the well-integrated proceedings 
(818) of an AICE symposium on various aspects of conformity 
between model and prototype, the more definite of the 57 
references cited therein (not duplicated here), and the fairly 
recent critical examination of faithful representation of actual 
conditions by Franke (819). 
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41. AERODYNAMIC FLOW 


Motion in air at low speeds can in some measure be con- 
sidered as much the same as motion in a liquid medium (8/1, 
821); and such was the approach used in Helmholtz’s (821) 
early (1873) dimensional study of balloons, Riabouchinsky’s 
(822) pioneer work on fluid mechanics associated with air- 
craft, and Eiffel’s (823) investigations on biplane drag. As 
speed increases, and thus as viscosity and compressibility 
effects become of increasing consequence, the associated 
phenomena become of increasing complexity and analytic 
difficulty (481, 486, 824). Truly high-speed aerodynamic 
studies focused first on missiles—shells (825-828)—and, 
more recently, rockets (829). But as aircraft speeds rose 
through fast to subsonic and then to transonic and supersonic 
speeds an increasingly intensive research resulted for corres- 
ponding dimensional relationships (830-836)—as .excellently 
summarized in recent papers by Pack and Pai (837) and by 
Cole and Messiter (838). 


42. FLUID MACHINES 


Hydraulic and aerodynamic aspects of fluid flow intermingle 
in the functioning of rotating machines driven by, or driving, a 
liquid or gaseous fluid medium. Correspondingly, rigorous 
analysis of performance is rather intractable, and of necessity 
a considerable part of available information and data useful 
for design and prediction of performance stems from experi- 
ment, wherefrom the values of the knowledge thus derived are 
enhanced through use of dimensionless variables—as well- 
summarized by Wislicenus (839) and as detailed in interesting 
papers by Weber (840) and Rubbo (841). Turbines (839-842), 
compressors (843, 844), fans and blowers (845, 846), and, es- 
pecially, centrifugal pumps (847-856) have received extensive 
study. Recently, Wilson (857) has described an interesting 
laboratory experiment utilizing two coupled centrifugal pumps 
which demarks many of the essential features of the dimen- 
sional analysis of fluid machines. 


43. HEAT TRANSFER 


High-speed motions of a body in a fluid medium, as for mod- 
ern aircraft and missiles, and the rapid generation of large 
amounts of thermal energy, as in nuclear reactors, raise cor- 
responding problems of heat dissipation and transfer—in 
study of which the conjunction of electroanalogic methods and 
similitude is of especial usefulness. The basic account by 
McAdams (858) is well-complemented by detailed accounts of 
generalities (859-863) and of specific studies on rather clas- 
sical problems in conduction (864-866), radiation (867), con- 
vection (868-871), and condensation (872-875). 


44, COMBUSTION 


An especial current interest attends problems connected 
with combustion. A limited use of dimensionless variables 
occurs in earlier studies of internal combustion engines (876- 
879); but the comprehensive use of such for enabling rational 
design of combustion-type reactors stems from the classical 
work of Damkdéhler (880). Various studies on industrial fur- 
nace therewith culminates in the recent exhaustive work by 
Yhland (881-885). But especial interest now centers, per- 
haps, on a phase of much military significance: the rational 
scaling of liquid-fuel rocket engines. The gradual develop- 
ment and present status of this research is enfolded in a most 
interesting recent paper by Penner (886) (which contains some 
35 pertinent references not duplicated here) and in subsequent 
complementary papers by Penner (887-889), Weller (890-892), 
Woodward (893), Ross (894), and Way (895). 


45. CHEMICAL-ENGINEERING COMPLEXES 


Scale-up plays an important role in modern design proce. 
dures for large-scale chemical processing plants; and the 
central role of dimensional analysis and similitude therein j, 
well-summarized in Johnstone and Thring’s (896) recent book. 
Added detail is entailed in recent papers on processing (897. 
898), reactor design (899-900), mixing (901-907), and other 
phases of operation (908-910). 


46. ELECTRICAL DESIGN 


The wide size, frequency and cost ranges of electrical 
apparatus and installations are such that similitude comprises 
a valuable adjunct to conventional design procedures (9/]. 
913). As to power frequencies, studies on scaled rotating 
machines, relative to temperature rise and weight (914. 
916), and on transformers (917-921), with view to conservation 
of insulation, typify such use. In contrast to electromechani- 
cal scaling as in the mentioned transformer studies, Rosep- 
krantz (922) has suggested the use of all-electric modelling: 
as is possible also, for example, for magnetic amplifiers (923) 
and other static devices. Higher-frequency phenomena such 
as skin and proximity effects in conductors and busses (924- 
927), capacitance calculation (928), and transistor (929), 
vacuum-tube (930-933), cavity resonator (934) and antenna 
investigations (935-937) evidence that frequency range is no 
barrier to use of similitude. Finally, an interesting applica- 
tion, ship degaussing (938, 939), indicates the essential 
values that could attend use in, say, geomagnetic study. 


47, ELASTOMECHANICS 


Similitude and dimensional analysis facilitates investiga- 
tion in all branches of elastomechanics (940-945). A particu- 
larly fruitful application enfolds use of it in delimiting areas 
usually studied empirically or experimentally, whereby new 
insight is provided through isolating one or two dimension- 
less parameters which effectively determine the process: as 
exemplified in interesting studies on wire rope (946) and 
metal-cutting (946-949). 

The elastomechanics of geologic components and struc- 
tures comprise a somewhat different use (950-957). 


48. OTHER APPLICATIONS 


A varied group of applications in applied physics and 
engineering science—efflux of gases (958), system dynamics 
(959), vibration theory (960), heat phenomena (961-964), ule 
sonics (965), electron emission (966) and gaseous discharges 
(967-969), large-scale magnetic effects (970, 971), and other 
uses (972, 973), including such extraphysical aspects as 
quality control (974), the dynamics of animals with special 
reference to the whale (975), and the expression of prime 
dimensional sets of psychological variables in learning theory 
(976)—evidence the unbounded usefulaess of dimensional 
analysis and similitude. 


49, CONCLUSION 


Part VI of this series entails account of the powerful 
method of tearing, which expands manyfold the usefulness of 
the content discussed to this point. And for inclusion in 
subsequent addendum to the series, the author would appre 
ciate receiving note of pertinent references not listed in the 
present five parts. 
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Theoretical and Experimental Methods 


See also Revs. 3179, 3180, 3182, 3184, 3188, 3189, 3190, 3210, 
2016, 3235, 3333, 3339, 3343, 3387, 3400, 3401, 3402, 3403, 
3404, 3405, 3406, 3407, 3408, 3426, 3431, 3443, 3447, 
3448, 3449, 3450, 3451, 3452, 3453) 


Book—3155. Friedman, B., Principles and techniques of ap- 
plied mathematics, New York, John Wiley & Sons, Inc.; London, 
Chapman & Hall, Limited, 1956, ix + 315 pp. $8. 

Purposes of book are to show how application of the theory of 
\jnear operators can systematize techniques of applied mathe- 
natics and to show how specific techniques can be used to obtain 
explicit solutions of differential equations. Both projects are suc- 
cessfully achieved at the price of some 150 pages of discussion 
of abstract linear spaces and of operators. While the book will be 
a fountain of delight for the applied mathematician, reviewer won- 
jers whether the book offers enough new material to the engineer 
who is applying mathematics to compensate for some of the ab- 
stract chapters. Exceptions to the above statement are chapters 
on integral equations, on Green functions (via the Dirac 5-func- 
tion) and on spectral representation of operators, treatment of 
which subjects will more than satisfy the mathematically inclined 
engineer reader. 

List of chapters: Linear spaces, Spectral theory of operators, 
Green’s functions, Eigenvalue problems of ordinary differential 


equations and partial differential equations. 
V. G. Szebehely, USA 


Book—3156. Ostrowski, A., Lectures on differential and in- 
tegral calculus. Vol. Ill. Integral calculus with several variables 
'Vorlesungen uber Differential- und Integralrechnung. Integral- 
rechnung auf dem Gebiete mehrerer Variablen], Basel, Verlag 
Birkhauser, 1954, 450 pp. 

This is the final volume of the author’s comprehensive treatise 
onthe calculus. After a supplementary chapter on indefinite in- 
tegrals, a particularly careful account of the concept of multiple 
integrals is presented which takes up more than one third of the 
entire book. This is followed by a chapter on the evaluation of 
multiple integrals including line integrals, total differentials, and 
change of variables in double integrals. The next chapter dis- 
cusses surface integrals, divergence theorem, and Stokes’ theo- 
rem. Improper simple integrals are the subject of chap. 5. A 
careful study of interchanging limits and integration is given here. 
Chapter 6 deals with improper multiple integrals and the gamma 
function. The final chapter is devoted to the study of Fourier 
series and integrals. 

Book is written primarily for the student of mathematics. The 
science student probably will miss theorems of a more applied na- 
ture. The book may nevertheless be recommended to him for a 
meticulous presentation of the subject. The problem collection is 
particularly rich, H. Parkus, USA 


Book—-3157. Mikusinski, J., Operational calculus [Opera- 
tornoye ischisleniye], translated from original Polish by A. I. 
Plesner, Moscow, Izdat. Inostr. Lit., 1956, 366 pp. 15 r. 25 k. 

Book in question gives new conception of operational calculus. 
Mikusidski’s operators are introduced as special fractions by in- 
genious algebraic processes, and the present volume teaches how 
to calculate with these new tools of mathematical world. 

By extending certain ring of functions where the usual convolu- 
tion is taken in the case of multiplication, author arrives at the 
field of his operators which are to be considered as generalized 
functions and numbers. Calculation with the new elements follows 
along the analogous lines as in the case of usual numbers. From 
this viewpoint Mikusifiski’s theory presents an audacious return to 
the original Heaviside’s conception introducing the operational 
calculus as manipulation with veritable operators (p, e %®, etc.) 
and not taking into account the idea of integral transforms. 
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The new conception has many advantages in comparison with 
preceding theories. First of all, it is much more simple and does 
not require any preliminary knowledge of functions of complex 
variables. After a little experience, all calculations become al- 
most mechanical. Secondly, the reader will soon recognize that 
Mikusifiski’s presentation allows a more profound theoretical in- 
sight into the subject than the other theories. And finally, the 
new methods are applicable even in those exceptional cases 
(fortunately only of mathematical character) where the customary 
operational calculus fails. 

The first of five sections consists of seven chapters with 57 
subtopics and explains the algebra of operators. The concept and 
properties of convolution, Titchmarsh’s theorem about convolution, 
exact definition and properties of operators, ordinary differential 
equations with constant coefficients, electric circuits theory, 
general solution of differential equations, boundary-value problems 
and some questions connected with discontinuous functions, such 
is a survey of the most important facts treated in the first main 
part. 

Following section is devoted to differential calculus of opera- 
tors. Treated are the concept and derivatives of operational func- 
tions, sequences and series of operators, vibration of strings, con- 
duction of heat, Bessel functions, electrical lines, and, at the 
end, also algebraic derivatives. 

Third main part has three chapters with 30 subtopics and deals 
with general theory of linear differential equations with constant 
coefficients. Homogeneous and nonhomogeneous equations, re- 
duction of partial equations to operational equations; this is the 
content of third section. Following main part is devoted to inte- 
gral calculus of operators and to comparison of Mikusifiski’s the- 
ory with the customary operational calculus based upon the La- 
place transformation. 

Volume concludes with a brief section containing important 
formulas and tables for practical use. Then come solutions of 
many exercises completing the text, a list of 50 literary sources, 
remarks by the Russian translator, and alphabetic index of matters 
treated. 

Author is a known Polish mathematician and this reflects also 
in his work. The book is written with perfect mathematical cor- 
rectness and the most agreeable circumstance is that it does not 
assume any previous mathematical preparation, Even the ele- 
mentary auxiliary facts from the theory of trigonometric series and 
from the field of analysis are derived in full clearness, so that the 
reader is not obliged to seek supplementary information in liter- 
ature, 

Engineers and physicists have only to become accustomed to 
the new theory in order to recognize its simplicity and appreciate 
its numerous advantages. Reviewer warmly recommends a detailed 
study of this beautiful and quite original work to interested 


specialists. V. Vodicka, Czechoslovakia 


Book-——3158. Goncharov, V. L., Theory of functions of a com- 
plex variable (in Russian), Moscow, Gos. Uch.-Pedag. Izdat. Min. 
Prosv. RSFSR, 1955, 351 pp. 6 r. 25 k. 

Many textbooks on the theory of functions of a complex variable 
hurry over the proofs of various fundamental theorems and some- 
times over whole sections with the remark that the relevant facts 
are to be proved in the same way as in the case of a real variable. 
Chapters on complex polynomials and fractions, many questions 
about infinite series of complex numbers and functions, and other 
topics serve as examples. Hereln lies the source of the well- 
known uncertainty felt by the beginner in studying such books. 

The volume under consideration is entirely free from such im- 
perfections. Being written as textbook for physico-mathematical 
faculties of the Russian pedagogical institutes, the work goes to 
the bottom of the subject, beginning with a masterly presentation 
of all elements and concluding with attractive sections on analytic 
functions, singular points, and conformal mapping. 




























































Subject is divided into nine chapters with 68 subtopics and 55 
instructive figures. Volume opens with four chapters of elemen- 
tary character (complex numbers, functions, limits, polynomials 
and fractions, elementary transcendents); then come three sections 
on derivatives and integrals in the complex domain, with beautiful 
considerations on analytic functions. The last two chapters are 
devoted to the study of singular points and to the theory and ap- 
plications of conformal mapping. There are many worked out ex- 
amples throughout the text and, in addition to this, each chapter 
concludes with fine problems for exercises. 

The ridiculously low price of this elegant linenbound volume, 
printed carefully on good paper, does not give any idea of its real 
value. We warmly recommend this fine work not only to mathema- 
ticians, but also to engineers and physicists. 

V. Vodicka, Czechoslovakia 


3159. Lehrer, Y., Note on simultaneous linear differential 
equations with constant coefficients, Proc. Camb. phil. Soc. 53, 
1, 256-257, Jan. 1957. 

This research note gives a new explicit solution for a simulta- 
neous system of ordinary differential equations with constant co- 
efficients, mainly in terms of the solutions, for various initial con- 
ditions, of a single differential equation. The coefficients of the 
latter are derived from the characteristic equation of a simple 
matrix belonging to the original system. 

L. Fox, England 


3160. Greenspan, D., On a “‘best’’ 9-point difference equation 
analogue of Laplace’s equation, J. Franklin Inst. 263, 5, 425-430, 
May 1957. 

Author considers a well-known 9-point difference analog for 


Laplace’s equation. Subject to certain assumptions and defini- 
tions, he proves that this analog is the ‘‘best.’’ 


Y. L. Luke, USA 


3161. Yeh, G. C. K., Martinek, J., and Ludford, G. S$. S., A 
general sphere theorem for hydrodynamics, heat, magnetism, and 
electrostatics, ZAMM 36, 3/4, 111-116, Mar./Apr. 1956. 

The disturbance potential of a harmonic field due to the pres- 
ence of a spherical boundary is expressed in terms of the undis- 
turbed potential. The field may contain singularities both inside 
and outside the boundary. The boundary conditions include those 
in hydrodynamics, heat, magnetism, and electrostatics. 

From authors’ summary 


Book—3162. Walther, A., and Hoffmann, W., edited by, Elec- 
tronic digital computing and information processing [Nachrichten- 
technische Fachberichte Bd. 4, Elektronische Rechenmaschinen 
und Informationsverarbe itung], Braunschweig, Friedr. Vieweg & 
Sohn, 1956, viii + 229 pp. DM. 26. 

Book is a collection of some 64 papers (17 in English) dealing 
with digital computing techniques. Papers are divided into six 
principal groups dealing with computing machine design, operating 
characteristics, programming, applications of numerical analysis 
to computers, etc. All those actively engaged in large-scale com- 
puter operations will find papers of interest to them in this 
collection. H. N. Abramson, USA 


3163. Lester, J. T., Jr., Two applications of a digital com- 
puter to machine design problems, ASME Ann. Meet., New York, 
N. Y., Nov. 1956. Pap. 56-A-98, 12 pp. + 2 tables + 10 figs. 

Two examples are presented that illustrate two types of prob- 
lems wherein a high-speed computer can provide important aid to 
the design engineer: (a) Tedious table-making computations, and 
(b) solution of complex differential equations. 

The two applications represented are, respectively, a cycloidal 
crank-drive mechanism and a swing-type hammer mill. 

From author’s summary 
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3164. Beaver, W. L., Flux plotting analog for an axially sym. 
metric potential field, J. appl. Phys. 28, 5, 579-582, May 1957, 

Paper gives pertinent theory and constructional! details of a hy. 
perbolic electrolytic tank enabling direct plot of flux tubes in | 
axially-symmetric magnetostatic field problems enfolding two pole 
pieces. Such plot enables determining where saturation becomes 
a problem and corresponding reshape of pole pieces to eliminate 
saturation effects. 

Validity of the analog method is verified by plotting equipoten. 
tials in an ordinary wedge-shaped tank, and flux tubes in the hy. 
perbolic tank; superimposing plots; and finding that direct flux 
plots satisfy known orthogonality and spacing conditions to be 
used if flux plots were to be obtained from equipotential plots in 
the well-known, but very tedious in this case, numerical proce- 
dure. 

It is suggested that the approach used in this paper can afford 
direct analog solution of various other flux problems now solved 
by computation from equipotential plots. 

T. J. Higgins, USA 


3165. Landau, H. G., A simple procedure for improved accu- 
racy in the resistor-network solution of Laplace’s and Poisson's 
equation, ASME Ann. Meet., New York, N. Y., Nov. 1956. Pap. 
56-A-13, 5 pp. 

Author shows that accuracy of representation of Dirichlet prob- 
lem by square mesh of resistors R is considerably improved when 
additional resistors 4R are inserted as diagonal elements in the 
squares. For square bar in torsion, using 6 x 6 mesh, lumping 
errors in latter arrangement are about 1% of those in former 
arrangement. W. W. Soroka, USA 

3166. Namyet, S., Analog and digital computers in civil engi- 
neering, J. Boston Soc. civ. Engrs. 44, 1, 35-56, Jan. 1957. 


3167. Reswick, J. D., and Roberts, J. E., A new method for 


analog correlation, ASME Ann. Meet., New York, N. Y., Nov. 1956. 


Pap. 56-A-158F, 6 pp. 


3168. Ounn, P. F., Flagle, C. D.. and Hicks, P. A., The 
queviac: an electromechanical analog for the simulation of wait- 
ingeline problems, J. Operat. Res. Soc. Amer. 4, 6, 648-662, Dec. 
1956. 

Of interest to the Operations Research Office for several years 
has been the problem of improving the efficiency of Army commu- 
nications systems. Involved in these studies, besides obvious 
problems of communications equipments, are problems of organi- 
zation and human handling operations. To understand and offer 
solutions to these latter problems, electromechanical simulation 
equipment has been developed that displays the network of hand- 
ling operations and provides estimates of congestion at any or all 
points in the system. In the analog, each node consists of a dis- 
play and register unit upon which columns 02f lights represent 
items in a waiting line. Distributions of arrival times of input 
items and servicing times are programmed on standard teletype 
tape fed to the analog by teletype transmitters. The register unit 
at each point of the network displays the queue, computes state 
occupancy times, and provides estimates of state probabilities. 
Continuous records of the system states are maintained by pen 
recorders so that individual delay times and empirical estimates 
of their distributions may be obtained. The register units may be 
connected in parallel or tandem, representing various sequential 
or parallel operations. Available as important queue disciplines 
are the handling of multiple inputs on a priority basis and the 
automatic adjustment of servicing rates according to transient 
loads. From authors’ abstract 

Reviewer makes these further comments: The authors illustrate 
the operation of the unit by describing a multiple input system 
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hich offers proportional sampling (i.e., selection of unit for serv- 
ice depends on length of the line it is in). The equations given 
unpublished work of Lee S Christie) can also apply to the case 
here service rates vary for the differential lines. The mathemati- 
cal results differ somewhat from a similar multiple input case 
without proportional sampling service feature) discussed by J. W. 
cohen [Communications News, p. 105, Apr. 1956]. The difference 
-an be explained in terms of the effective service rate concept in- 
sroduced by the authors, The effective service rate is derived as 

. necessary condition of equivalence between the simulation op- 
eration and the problem: it assumes that the processing time of 

gnit entering the system is independent of the line it joins. The 
simulator is capable of treating a wide range of practical prob- 

E. Koenigsberg, USA 


lems. 


3169. Page, E. S., The Monte Carlo solution of some integral 
equations, Proc. Camb. phil. Soc. 50, 3, 414-425, July 1954. 


Mechanics (Dynamics, Statics, Kinematics) 
(See also Revs. 3231, 3232, 3233, 3330) 


3170. Skimel’, V. N., On problems of stability of motion of a 
heavy rigid body about a fixed point (in Russian), Prikl. Mat. 
Uekh. 20, 1, 130-132, Jan./Feb. 1956. 

According to N. G. Chetayev [Prikl. Mat. Mekb. 9, 2, 139-142, 
1945], a necessary condition for stability of an unperturbed motion 
of a conservative system is the existence of a positive definite in- 
tegtal for the corresponding variational equations. Using the 
known integrals of the dynamics of rigid bodies to construct the 
Lyapunov V-functions, he was able to develop a rather effective 
method investigating stability of motion [Chetayev, AMR 7, Rev. 
3109 and Rumyantsev, AMR 8, Rev. 3285]. 

In the present paper this method is applied to two particular 
cases of the motion of a heavy rigid body about a fixed point: (1) 
p=w=const, g=r=0; y,=1, y, = ys = 0, and (2) regular preces- 
sion of a symmetric gyroscope (A = B, x, = yp = 0, z #0). The 
results are too detailed to be reproduced here. 

E. Leimanis, Canada 


3171. Duboshin, G. N., Integrals of the problem of the motion 
of a point under the action of a central force in movable axes (in 
Russian), Trudt Astron. in-ta im. Shternberga 24, 123-130, 1954; 
Ref. Zh, Mekb. 1956, Rev. 3363. 

The motion of a material point with reference to a coordinate 
system Cxyz endowed with specific motion in space and acted 
upon by an attractive force emanating from a fixed central point in 
a stationary coordinate system is examined. The integrals of the 
relative motion in question are determined, substituting the inte- 
grals of the areas of absolute motion. A system of equations is 
set up for determining the position of the orbit of the moving point 
with reference to the system of axes Cxyz; furthermore, the differ- 
ential equations are established for the determination of the orbit 
and the position of the point thereon. 

Courtesy Referatiunyi Zhurnal L. N. Sretenskii, USSR 
Translation, courtesy Ministry of Supply, England 


3172. Bartashevich, B. A., Fundamental theory of the plane, 
regular motion of a ponderable, flexible filament along curvilinear 
directrices (in Russian), Trudi Tul’ sk. mekh. in-ta 6, 38-52, 1953; 
Ref. Zh. Mekh. 1956, Rev. no. 3372. 

Equations are given for the established motion of a homogene- 
su ponderable, flexible filament along a directrix located in a 
vertical plane, The condition for the maintenance of contact be- 
‘ween the filament and the directrix is stated. Three numerical 
‘xamples are given. A. S. Petrov, USSR 
Courtesy Referativnyi Zhurnal 
Translation, courtesy Ministry of Supply, England 


451 


3173. Ip, C.-U., and Price, L. C., A simple formula for deter- 
mining the position of a maximum slider velocity in a slider-crank 
mechanism, ASME Spring Meet., Birmingham, Ala., Apr. 8-10, 
1957, Pap. 57-S=8, 3 pp. 

A cubic equation which gives the position of maximum slider 
velocity is derived. The equation lends itself readily to be solved 
to any desired degree of accuracy by Lin’s method. A simple for- 
mula is found to furnish a closed form answer which is accurate 
within 4 min of a degree for an //r ratio of 1.5, and has practically 
no error for //r greater than 5. The results are compared with 
those obtained from the familiar approximate slider-velocity for- 
mula having a second harmonic. 

From authors’ summary by A. J. Chapman, USA 


3174. Poplavskiy, A. |., Design of a three-dimensionally hinged 
quadruply-linked mechanism from a given coefficient of speed vari- 
ation (in Russian), Nauch. tr. Mosk. tekhnol. in-ta legkog prom-sti 
no. 5, 244-255, 1955; Ref. Zh. Mekh. 1956, Rev. 3431. 

Using methods of projective geometry, author describes solution 
of the geometric synthesis of a three-dimensional, crank-connect- 
ing rod, quadruply-linked mechanism for a given value of the coef- 
ficient of speed variation of the reverse stroke of the connecting 
rod in the presence of specified end positions of the lathes and an 
arbitrary value of the angle « formed by the planes of motion of 
the crank and the connecting rod. The solution of the problem for 
the angle « = 90° is examined. P. A. Lebedev, USSR 
Courtesy Referativnyi Zhurnal 
Translation, courtesy Ministry of Supply 


3175. Tarkhanov, K. S., Conditions for the rotation of a crank 
in a three-dimensional, quadruple linkage (in Russian), Vopr. 
teorii mekhanizmov i mashin, Moscow, Mashgiz, 70-79, 1955; Ref. 
Zh. Mekh. 1956, Rev. 3436. 

The limits are investigated of the variation in length of the con- 
necting rod of a three-dimensional, quadruply-linked mechanism, 
within which the existence of a crank is possible. Equations are 
set up for the maximum and minimum connecting rod length, and 
their solutions obtained, graphically and analytically. 

Courtesy Referativnyi Zhurnal S. G. Kislitsyn, USSR 
Translation, courtesy Ministry of Supply, England 


3176. Zinovev, V. A., Analytic method for the kinematic study 
of cam mechanisms (in Russian), Trudi Sem. teor. Mash. Mekh. 15, 
58, 38-45, 1955. 

Author proposes a vector method for the analytical study of the 
exact profile of a cam. This method, using the law of vector poly- 
gons, is best used when the profile is given by a layout, and it 
can be divided into small circular arcs. When the cam profile is 
given by an equation of any mathematical curve, this method is 
convenient only in a few particular cases. In general, the vector 
method leads to complex differential equations, which, at best, 


can be solved by approximate methods only. 
M. Maletz, USA 


3177. Sibirskii, K. $., The conditions of the presence of a cen- 
ter and focus (in Russian), Uch. zap. Kishinivskogo in-ta 11, 115- 
117, 1954; Ref. Zb. Mekhb. 1956, Rev. no. 2628. 

The following equation is examined 


dy x + ax? +(2b+ A) xy + cy’ 
dx y+ bx? + (2c + B) xy + dy’ 

From the conditions of the presence of a center examined by N. 
A. Sakharnikov [Prik/. Mat. Mekb. 12, no. 5, 1948] author deduces 
certain equivalent conditions which contain only the parameters of 
the initial equation. Similar conditions were obtained at the same 
time by L. N. Belyustina [Prik/. Mat. Mekh. 18, no. 4, 1954]. 
Courtesy Referativnyt Zhurnal V. I. Zubov, USSR 
Translation, courtesy Ministry of Supply, England 















































3178. Kononenko, V. O., The interaction of relaxation self- 
oscillations with harmonic oscillations in mechanical systems (in 
Russian), Sb. tr. in-ta stroit. mekh. Akad. Nauk USSR no. 19, 82- 
105, 1954; Ref. Zh. Mekh. 1956, Rev. no. 2633. 

A mechanical system is schematized by a sliding contact free 
from mass on a spring, the other end of which is rigidly fixed. 
The sliding contact can slip along a rough surface belt stretched 
on a rotating pulley. The ribbon is displaced with a constant ve- 
locity w The centers of the pulleys are placed at a constant dis- 
tance apart. If they are fixed in space, the relaxation oscillations 
of the sliding contact may be described by the following equation: 


= > 
@ where x >0, b<x<d 


T(x,) + @ where x<0,b<x<d 


x, = Mx,) = [1] 
where T(x,) is determined according to the given characteristic of 
the frictional force. 

With springs attached to the axes of the pulleys and to fixed 
anchorages, oscillations of the pulley system occur. In this, in 
the right-hand sides of Eq. [1], w should be replaced by w + x,, 
and the following equation of movement of the pulleys added to 


Eq. [1] 
ie he X, [2] 
=, m, 

The modified Eq. [1] and Eq. [2] describe the conjugate oscilla- 
tion of the system. When integrating these equations, we select 
as the initial approximation, independent relaxation oscillations 
determined by Eq. [2] and harmonic oscillations which are ob- 
tained by neglecting the right-hand side of Eq. [2]. By N. M. 
Krilov and N. N. Bogolyubow’s method, equations for the first ap- 
proximation are formed for the purpose of the determination, with 
the aid of which the permanent conditions of the conjugate oscil- 
lations are found for the system, and the stability criteria of these 
conditions are expressed. The essential result is the conclusion 
that the effective interaction of the relaxation and harmonic sys- 
tems is shown for the condition w, = @,”, i.e., when the ratio of 
the frequencies of the relaxation and harmonic oscillations is 
close to a whole number. The calculation is made on the assump- 
tion that T(x,) can be approximated by the linear function x,, and 
in more detail for the case ®(x,) = wsgnx,, previously investigated 
by L. P. Kholodenko [Zh. tekbn. fiz. 11, no. 4, 1941]. In the lat- 
ter case, curves are plotted of the relationship of the amplitude a 
of the harmonic component of the oscillations to the ratio w,/a, 
for values close to 1 and 1/3, for a series of values of the coeffi- 
cient of the force of resistance 4,, and with other fixed parameters. 

Indications are given regarding the formation of a second approxi- 
mation. A brief mention is made of the results of the experimen- 
tal observation of the interaction of harmonic and relaxation oscil- 
lations in an arrangement containing two pulleys supported on a 
rotating elastic shaft and an elastic bracket, the free end of which 
is pressed against one of the disks. The frequency of the relaxa- 
tion oscillations @, varied with variation of the angular velocity of 
the shaft, and at w, = w,n, where w, is the frequency of the free 
torsion oscillations of the pulleys, the specific conditions of 
synchronized oscillations were determined. 

Courtesy Referativnyi Zhurnal A. I. Lur’e, USSR 
Translation, courtesy Ministry of Supply, England 


Servomechanisms, Governors, Gyroscopics 
(See also Revs. 3363, 3375) 


3179. Levenstein, H., Use difference equations to calculate fre- 
quency response from transient response, Contro/ Engng. 4, 4, 90- 
93, Apr. 1957. 
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Transient response of linear system order n is sum of terms C; 
exp (s;t). 2n equally-spaced points of response curve yield vyal- 
ues of c; and s; using determinantal solution of difference equa- 
tions to give coefficients of characteristic equation; thence La- 
place transform and frequency function of system are obtained, 
Paper is expository only, and does not discuss complex roots. 

N. Ream, England 


3180. Doetsch, G., Relations between the Laplace transforms 
of a function and the corresponding step function (in German), 
Regelungstech. 5, 3, 86-88, 1957. 

Paper postulates periodic switch element, in a control circuit, 
for converting continuous input into a periodic impulse function, 
Rigorous proof and limiting conditions on input function are dem- 
onstrated for formula [Y. Z. Cypkin, Avtomatika i Telemechanika 
14, 11-33, 1953; K. Anke, Regelungstech. 4, 147-150, 1956; also 
Rufus Oldenburger, ‘‘Frequency response,’’ The MacMillan Co., 
309-324] relating Laplace transforms of output and input. 

G. A. Nothmann, USA 


3181. Oldenburger, R., Signal stabilization of a control system, 
ASME Ann. Meet., New York, N. Y., Nov. 1956. Pap. 56-A-92, 

4 pp. 

Assume that a control system contains two or more time lags, 
has one nonlinear element in the sense that a variable is of 
bounded variation, and that the system tends in the absence of a 
control signal to hunt at a frequency / with an amplitude which is 
small (say 10%) compared to the full range of the controlled vari- 
able. Author proposes a method of stabilizing such systems which 
amounts to the injection of a high-frequency signal into the con- 
troller ahead of any nonlinear element of the controller. It is sug- 
gested that the injected signal can be sinusoid, a periodic trian- 
gular wave train, or even noise, but not a repetitive square wave. 
Its frequency should equal or exceed 10/ and its amplitude should 
be sufficient to make the bounded variable reach its limiting value 
but not excessively greater than this value. 1.2 to 4.0 times the 
saturation level is suggested. 

This method of stabilization works on the principle that the gain 
of the loop is reduced as the signal level is increased. Analog 
computations are presented to validate the utility of the procedure 

H. M. Trent, USA 


3182. Tsypkin, Ya. Z., Investigation of the influence of the po 
rameters of nonlinear governing systems on stability and auto- 
oscillation (in Russian), Trudf Vses. zaoch. energ. in-ta no. 3, 
24-46, 1954; Ref. Zh. Mekb. 1956, Rev. 3397. 

Geometrical construction for a simple method of analyzing the 
equations of the first approximation 


O(iw) + kS(a)P(iw) = 0 [1] 


is obtained by the method of harmonic balance of N. M. Krylov and 
N. N. Bogolyubov for systems with a single, odd, functional non- 
linearity. Differing from the method of L. S. Goldfarb for analyzing 
Eq. [1], which uses the frequency cheracteristic, the present 
method applies a D-resolution of Eq. [1] by parameters kS(a), and 
some other parameter entering linearly into Eq. [1]. The stability 
problem is solved with the same degree of accuracy as by the 
Goldfarb method. 

It is demonstrated that it is possible by this method to obtain 
the rules of M. A. Aizerman for distinguishing the ‘‘dangerous”’ 
and ‘‘safe’’ (according to N. N. Bautin) sections of the boundary 
of the steady region. Among the examples discussed are an auto 
matic course stabilizer for aircraft and an automatic voltage 
regulator. 

Courtesy Referativnyi Zhurnal 
Translation, courtesy Ministry of Supply, England 
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3183. Davydov, N. I., and Sergiyevskaya, E. N., Determination 
of the dynamic parameters of controlled objects from their experi- 
mental characteristics. (in Russian), /zv. Vses. teplotekb. in-ta 
no. 5, 29°31, 1953; Ref. Zh. Mekb. 1956, Rev. 3406. 

Methods are described for determining the dynamic parameters of 
controlled objects from their transitional characteristics found ex- 
nerimentally. These parameters, retardation, starting velocity, 
and coefficient of self-stabilization, are used for the selection of 
optimum tunings for an automatic governor by a technique devel- 
sped in the All-Soviet Institute of Heat Technology, and reported 
. successive issues of the journal of that institution. 

ourtesy Referativnyi Zhurnal S. I. Bernshtein, USSR 
Translation, courtesy Ministry of Supply, England 


3184. Cuenod, M., Method of time series calculation (in French), 
ETH no. 2428, 74 pp., Mar. 1955. 

Method of approximating continuous functions by discrete series. 
Vhen applied to problems of numerical integration, differentiation, 
and solution of differential equations, it seems to lead to classical 
results by round-about path. W. A. Mersman, USA 


Book—3185. Khaimovich, E. M., Hydraulic drives and auto- 
matic hydraulic controls for machine tools (in Russian), Kiev- 
Moscow, Mashgiz, 335 pp. + illus., 1953; Ref. Zh. Mekh. 1956, 
Rev. 3449. 

The principles and structural arrangements of hydraulic machine- 
tool controls are discussed, methods of calculating hydraulic 
irives are described, and data given for calculating hydraulic 
drives. The book is intended for workers in the design and opera- 
tion of hydraulic mechanisms. 

Chapter I describes the principles of action of the hydraulic 
drive and gives a type-layout for a hydraulic machine tool drive. 

Chapter II examines the physical properties of the working fluids 
used in machine-tool hydraulic drives. 

Chapter III formulates the problems arising in the calculation of 
hydraulic systems, giving reference data for pressure losses in 
throttling and leak losses through clearances; examines some gen- 
eral questions in the calculation of hydraulie systems (branching 
pipes, the pressure of a liquid jet on a stationary surface, water- 
hammer, calculation of transitional states, heat generation in hy- 
draulic systems). 

Chapter IV deals with the classification and description of fun- 
damental arrangements for machine-tool hydraulic drives. 

Chapter V describes the methods of designing and calculating 
the power elements of a hydraulic drive; the construction is de- 
scribed, and the characteristics of pumps and hydraulic motors of 
lifferent kinds are given. 

Chapter VI indicates the methods of design and calculation of 
distributing and governing arrangements for machine-tool hydraulic 
systems: gives diagrams of safety, by-pass and other values, and 
their arrangement; by means of which special problems are solved, 
concerning machine-tool hydraulic servo-gears (automatic pressure 
and back pressure control in milling machines; pressure amplifica- 
tion in hydraulic press systems, mechanisms for reversing motion); 
the speed governing the hydraulic drives is discussed. 

Chapter VII describes the auxiliary equipment of hydraulic sys- 
tems, including hydraulic accumulators, filters, packings and lu- 
brication, giving their structural data and fundamental character- 
istics. 

Chapter VIII analyzes the work of different hydraulic follow-up 
vechanisms, in particular hydraulic copying mechanisms; derives 
the linearized differential equations of motion of a hydraulic sys- 
‘em, and gives general indications for the analysis of the dynam- 
‘CS of Servomotor systems. 

Chapter IX is devoted to examples of the application of hydrau- 
‘ic drives and hydraulic controls to machine tools. 

Chapter X contains numerical examples for the calculation of 
hydraulic systems. 
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The appendix contains tables of technical data for the elements 
of hydraulic drives and the accepted symbolic notations for such 
elements on drawings. L. A. Zalmanzon, USSR 
Courtesy Referativnyi Zhurnal 
Translation, courtesy Ministry of Supply, England 


3186. Lees, S., and Blaschke, T. C., Design basis for cascade- 
type positional servomechanisms, ASME Ann. Meet., New York, 
N. Y., Nov. 1956. Pap. 56-A-105, 23 pp. 

Paper concerns the approximate design of a servo system which 
is intended to produce a specified angular position in a controlled 
member and which can be considered as a tandem array of second- 
order systems with one feedback path around the system. The no- 
tions behind the design are contained in a previous paper by the 
first author [AMR 9, Rev. 2103; also Trans. ASME, 78, 1337-1366, 
1956]. The bulk of the paper concerns the design of lead or lag 
modifiers (or both) in order to satisfy stiffness, damping, over- 
shoot, or error requirements at low, intermediate, and high fre- 
quencies. In fact, it is the attempt to satisfy such requirements 
approximately at three different frequency ranges that provides the 
novel twist to the design procedure proposed. 

Paper contains many tables of formulas together with many os- 
cillographic traces obtained on an analog computer, which serve to 
validate the design formulas. Although the language used in the 
paper is limited to rotational systems, the same methods could be 
applied to other types of systems. H. M. Trent, USA 


3187. Tonini, D., Control measurements in dams (in Italian), 
Energia elett. 33, 10, 989-1035, Oct. 1956. 

The ‘‘Societa Adriatica di Elettricita (S.A.D.E.)’’ has installed 
numerous control and measuring apparati in the dams of Pieve di 
Cadore, Valle di Cadore, and Val Gallina (Piave-Boite-Maé-Vajont 
scheme in the Eastern Alps). Author describes the instruments as 
well as their method of working, and reports about the results to 
date. P, Franke, Germany 


Vibrations, Balancing 
(See also Revs. 3178, 3234, 3263) 


3188. McLachlan, D., Jr., Unified treatment of the vibrating 
arm, Parts | & Il, Amer. J. Phys. 25, 4, 228-248, Apr. 1957. 

In part I, author presents title problem considering concentrated 
mass displaced from equilibrium position by an amount w and 
acted upon by restoring force F = -—wW?. Solution is given in form 
of a power series t= § “'(W), t being the time. Cases p= 1, 3 
and any real number between ~1 and +o are treated separately, 
and corresponding phase space diagrams and 5.” curves are 
given. 

In part Il, positive (repulsive) forces F are considered resulting 
in nonperiodic motions. Further, more general types of motion are 
treated, F being given in form of a power series. Whether or not 
the phase diagram is a closed figure (and consequently motion 
periodic) depends upon magnitude and sign of coefficients of power 
series. Theory is exemplified by pendulum vibrations of finite 
amplitude, and their relations to the elliptic functions of Abel is 
mentioned. Alternatively, solution is given in form of power 
series in t, obtained by inversion of above relations. Although re- 
sults are not new, paper could be recommended for pedagogic trend 


and elementary methods. F. K. G. Odqvist, Sweden 


3189. Minorsky, N., Stroboscopic method and its application (in 
French), Proc. Eighth International Congress Theor. Appl. Me- 
chanics, Istanbul, Turkey, Aug. 20-28, 1952; Vol. Il, Pare IV— 
General lectures and sectional addresses, 163-187; Istanbul, Fac- 
ulty of Science of the University of Istanbul, 1955. 































































Author gives an account of results obtained by his stroboscopic 
method. With a system of type x = F(x, y,t), ¥ = G(x, y, t) depend- 
ing on a small parameter p, one may associate the stroboscopic 
image p = {(p,d), & = g(p,@) which does not contain explicitly its 
independent variable r defined by Ar = 2m. Author first explains 
the technique of obtaining the stroboscopic image and discusses 
the principal theorem: the existence of a stable singular point 

Por Pp Of the stroboscopic image is sufficient for the existence of 
a stable periodic solution of the original system such that p, and 
gy are (nearly) its amplitude and phase. 

Author then gives important examples: Starting from Mathieu’s 
equation for w = 2 (here % = y is the “‘ 
in which case no periodic solution exists, he presents fairly de- 
tailed discussions of his results obtained for nonlinear Mathieu- 
like equations containing, besides the term + x* cos 21, a cubic 


second’’ equation as usual) 


restoring term or a Van der Pol damping term. 
This paper will be appreciated by whomever wishes to learn 
technique and scope of the method. There are some misprints. 
G. Kuerti, USA 


3190. Magnus, K., Stationary vibrations in nonlinear dynamical 
systems with dead times (in German), Ing.-Arch. 24, 5, 341-350, 
1956. 

About two years ago in a report [AMR 9, Rev. 2101] author de- 
scribed the ‘method of harmonic balance’’ (based on the work of 
the Russian authors N. Kryloff and N. Bogoliuboff) which produces 
**equivalent linear’’ systems, and he showed how these equivalent 
stability in the large.”’ 


linear systems can be used to determine ‘* 


In the present paper, author applies this procedure to linear and 
nonlinear systems possessing dead times (retarded action); such 
systems are described by difference-differential equations. 
Examples considered include: (1) * + cx(t — 7) = 0; 
(2) +c sgn aMt—1)=0; (3) TH+ % +c sgn Mt—7)=0. 
K. Klotter, USA 


Book—3191. Filippov, A. P., Vibrations of elastic systems (in 
Russian), Kiev, Izdat. Akad. Nauk Ukrain. SSR, 1956, 322 pp. 

18 r. 10 k. 

This is a well-founded volume on the subject, with a consider- 
able mathematical standard. Nevertheless, theoretical deductions 
find use for establishing efficient methods for numerical purposes 
in engineering practice. 

The source and total conception of the work in question bears 
a direct connection with the stormy development of technics in the 
Soviet Union. Treated are mainly questions relating to vibrations 
of linear systems and based upon a long series of author’s earlier 
publications. Short comments on separate chapters will give a bet- 
ter idea of the material involved. 

The first chapter, consisting of 10 subtopics, treats vibrations 
with one degree of freedom, both with and without damping. The 
following section presents, in its five paragraphs, application of 
operational calculus to integrating differential equations. Then 
come four general subtopics about vibrations of systems with many 
degrees of freedom and six paragraphs on transverse vibrations of 
weightless rods with concentrated loads. Chapter IV covers the 
most important facts relating to transverse vibrations of uniform 
rods, taking into account their own weight, whereas the following 
chapter with six subtopics explains approximate methods for de- 
termining frequencies of free vibrations. The Ritz, Galerkin, and 
energy methods are illustrated on technical examples. 

The comprehensive chap. VI studies in its 18 subsections the 
influence produced on the vibrating process by various factors, 
such as transversal forces, rotatory inertia, and especially by in- 
ternal damping. Following section investigates in its five sub- 
topics important facts from the field of torsional vibrations, and 
chap. VIII consists of five paragraphs on forced vibrations of lin- 
ear systems both with one and with many degrees of freedom at 


resonance. 


454 


Free and forced vibrations of frameworks are studied in detail] 
both by exact and by approximate methods in 13 subtopics of chap, 
IX. Then come three paragraphs explaining the role of the energy 
method and of the method of fictitious loads in finding fundamenta| 
frequencies of pin-jointed frames and frameworks. 

Chapter XI treats the vast group of questions relating to vibra- 
tions of rectangular and circular plates. First of all come five 
paragraphs on free vibrations of unloaded rectangular and then foy; 
subsections about unloaded circular plates. The next subtopics 
are devoted to loaded rectangular plates and then come paragraphs 
about free and forced vibrations of rectangular plates supported by 
ribs and carrying concentrated loads. Approximate methods for de- 
termining natural frequencies of such plates are mentioned in the 
last three subsections of chap. XI. 

The following short chapter considers vibrating cylindrical 
shells both with simply supported and with clamped ends. 

Longitudinal and torsional vibrations of rods and shafts under 
concentrated loads and with damping are treated in chap. XIII. 
Very fine and efficient is the use of difference equations. 

Plates vibrating on elastic foundations are discussed in the fol- 
lowing five paragraphs. Foundations are assumed to be governed 
by the general equations of elasticity and not more by the usual 
hypothesis about proportionality between the displacement and re- 
action. Of course, mathematical deductions become rather com- 
plicated. 

The last chapter, XV, has a considerably detailed discussion of 
nonelastic impact. Complicated calculations relate to beams with 
the effect of damping and to circular and cylindrical plates on 
elastic foundation. 

Volume concludes with a detailed bibliography. There are in all 
143 literary sources, written for the most part by the Russian 
savants. 

The value of this beautiful work cannot be diminished either by 
a lot of unnecessary misprints or by many references to special 
literature, even in the cases where a more detailed mathematical 
discussion would heighten the excellent quality of the book. En- 
gineers and physicists will find real intellectual enjoyment in 
studying this fine work. V. Vodicka, Czechoslovakia 


3192. Kunios, G. Ya., On a certain singularity of the free os- 
cillations of combined beam and flexible arch bridges (in Russian), 
**Problems of Dynamics and Dynamic Strength,’’ Riga, Akad. 
Nauk. LatvSSR 1, 89-96, 1953; Ref. Zh. Mekh. 1956, Rev. 3883. 

The possibility is examined of coincidence between the first 
symmetrical frequency and the first obliquely symmetrical fre- 
quency of the natural oscillations of combined bridge girders (beam 
with flexible arch). The possibility of artificially obtaining this 
summary effect is demonstrated. N. I. Bezukhov, USSR 
Courtesy Referativnyi Zhurnal 
Translation, courtesy Ministry of Supply, England 


3193. Federhofer, K., Influence of internal damping and of ex- 
terior fluid friction on the plane bending vibration of a circular 
ring (in German), Ost. Ing.-Arch. 10, 4, 344-349, 1956. 

Paper extends the results of author’s earlier work on circular 
rings [AMR 4, Rev. 4137] by taking account of internal and exter- 
nal friction. It is shown that, with internal viscous friction, co- 
efficient of damping increases with increasing number of mode. 

S. Sjostrom, Sweden 


3194. Leiderman, Yu. R., Parametral resonance in an elastic 
arch under combined longitudinal and transverse bending stress 
(in Russian), Dokladi Akad. Nauk UzSSR no. 5, 7-12, 1954; Ref. 
Zh. Mekh. 1956, Rev. 3882. 

By means of the influencing functions of the displacements, the 
integral differential equation is derived for the oscillations of an 
elastic arch under parametral load. [cf. Ref. Zh. Mekh. 1954, Rev: 
1739]. Applying the first approximation by the method of Galerkin- 
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Grammel, author reduces the problem to a differential equation of 
the Mathieu-Hill type. The possibility of such a resolution is al- 
ready known, while for problems of a more general character a 
method of calculating the coefficients of this equation is also 
available. The influence of parametral loading is considered by 
the author by introducing a momentary, distributed load with an in- 
tensity ™s) = N(s) d (s), where N(s) = longitudinal force corres- 
ponding to the undisturbed state, d(s) angular rotation of the cross 
sections of the arch on deviation from this condition. However, as 
is easily appreciated, such a calculating procedure is only suit- 
able for arches the undisturbed axis of which coincides with the 
curve of pressures (centrally compressed arches). In the case of 
obliquely compressed arches, owing to the pressure in the undis- 
turbed state of a lateral force Q(s), the setting-up of ‘‘variational 
equations” is impeded [Re/. Zh. Mekb. 1954, Rev. 1741]. Hence, 
the problem stated in the title of the parametral resonance of an 
obliquely-loaded arch is not, in fact, analysed. 

Courtesy Referativnyi Zhurnal V. V. Bolotin, USSR 
Translation, courtesy Ministry of Supply, England 


3195. Morgaevskii, A. B., Vibrations in a circular arc in direc- 
tions perpendicular to its plane (in Russian), Inzhener. Sbornik, 
Akad. Nauk SSSR 22, 26-32, 1955. 

Small flexural oscillations of a circular arc perpendicular to its 
plane are worked out for hinged or built-in ends. The arc may be 
tree of external load or may carry a load which produces only com- 
pression. Tables and a curve are given for a range of angles, and 
for a range of ratio of sides for rectangular cross sections which 
give the basic constant in the expression for the fundamental fre- 
quency. It is pointed out that this value does not depend too 
strongly on the ratio of bending to torsional stiffness. 

E. Saibel, USA 


3196. Kolousek, V., Vibrations in steel and reinforced-concrete 
bridges (in German), Publ. int. Assn. Bridge struct. Engng. 16, 
301-332, 1956. 

The basic techniques due to Inglis [‘'A mathematical treatise on 
vibrations in railway bridges,’’ Cambridge, 1934] are applied to 
determine the dynamic effects in railway bridges subject to load- 
ings corresponding to various types of locomotives. The predic- 
tions due to Inglis are found to be in excellent agreement with ex- 
perimentally determined values of frequencies and bending stresses 
as determined by the author in a comprehensive series of tests on 
steel bridges. 

Next, author extends the work of Inglis so that dynamic effects 
in reinforced-concrete bridges may be predicted. In a second 
series of tests, this time on reinforced-concrete bridges, the meas- 
ured and calculated results are shown to be in good agreement. 

W. A. Nash, USA 


3197. Van Bommel, P., A simple mass-spring-system with dry 
damping subjected to harmonic vibrations (in Dutch), Ingenieur 69, 
10, W37-W44, Mar. 1957. 

The exact solution is given for the motion of the mass when the 
support is moving. The approximation to a system with equivalent 
viscous damping, which was thought to be useful for the solution 
of the complicated problem of the transmissibility of railway-car 
suspension systems, does not appear to give very accurate results. 
The calculation methods follow the method given for a similar 
problem by den Hartog in ‘Mechanical vibrations.”’ 

M. Botman, Canada 


3198. Savin, G. M., and Shevelo, V. M., Dynamic stresses in 
lifting (load lifting) cables for shallow mines (in Russian), Reports 
of the Academy of Sciences of the Ukrainian SSR no. 2, 136-139, 
1954; Ref. Zh. Mekb. 1956, Rev. no. 3121. 

The longitudinal oscillations of the load Q are examined, which 
is suspended on a cable to a drum which rotates with a given linear 
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velocity v.= v(t) about an immobile axis. The velocity v(t) is 
given by a trapezoidal tachogram of lift; slipping of the cable over 
the drum is disregarded; the cable is assumed to be an elastic vis- 
cous thread. 

Authors reduce the system of equations of motion for shallow 
mines to the equation 


1 ( = 1 dl 4 de 

— +_— + oe } oo 0 ——— oy E 7) I = 
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(in which q is the weight of a linear meter of cable, @_, the area 





of metal in the cross section of the cable) particular cases of 
which are already known: {= 1 = const [Relei, ‘Theory of 
sound,’’ Moscow, 1955, 1, 272]; x=0, q=0[N. P. Neronov, Notes 
of Leningrad Mining Institute, 23, 195-212, 1949]; a=O[A. Yu. 
Ishlinskii, Reports of Academy of Sciences, USSR, 95, no. 5, 939- 
941, 1954]. 

As a result of the qualitative investigation of the equation on 
the whole cycle of the lift, the criterion of damping of the stresses 
in the cable was established. For the purpose of illustration a 
graph of stresses T(/, t) was adduced, which was obtained as a 
result of the numerical integration of the equation for the case of 
initial values taken from one of the mines in operation. 

The misprints are indicated by the authors in Reports of the 
Academy of Sciences, Ukrainian Socialist Soviet Republic, no. 3, 
1954. Yu. S. Postol‘nik, USSR 
Courtesy Referativnyi Zhurnal 
Translation, courtesy Ministry of Supply, England 


3199. Warburton, G. B., Forced vibration of a body on an elas- 
tic stratum, ASME Ann. Meet., New York, N. Y., Nov. 1956. Pap. 
56-A-35, 4 pp. 

The undamped, forced vibration of a rigid body with a circular 
base resting on an elastic stratum of infinite area and constant 
depth is analyzed for the vertical translational mode using the re- 
sults of Arnold, Bycroft, and Warburton, AMR 9, Rev. 376. The 
solution is expressed in terms of two fundamental functions which 
depend on the exciting frequency, the stratum properties, and geom- 
etry. The forms of these functions are examined over a range of 
parameters of Poisson’s ratio values of 0.25 and 0. Good agree- 
ment is shown between theoretical and available experimental val- 
ues for the resonant frequency. However, due to the lack of damp- 
ing, the limiting solution for a stratum approaching infinite depth 
is not identical with the solution for a semi-infinite stratum. For 
a practical medium, the analysis should be applied only for such 
depth and damping that waves are reflected from the base of the 
stratum. The boundary condition of uniform displacement at the 
mass is approximated by the static stress distribution under a 
rigid circular base on a semi-infinite elastic medium. 

A. I. Bellin, USA 


3200. Bufler, H., and Hahn, H.-G., Influence of moment of in- 
ertia on the critical speed and natural bending frequencies for a 
uniformly and continuously loaded shaft of constant bending rigid- 
ity under various boundary conditions (in German), Forsch. Geb. 
Ing.-Wes. 23, 1/2, 22-26, 1957. 

Curves are presented for the solution of the title problem under 


various end conditions. An illustrative example is solved. 
B. A. Boley, USA 


3201. Strandhagen, A. G., and Sommer, W. G., An electrostatic 
method of exciting the natural modes of vibration in blades, /. 
Amer. Soc. nav. Engrs. 68, 2, 331-341, May 1956. 

Paper presents a rather detailed discussion of an electrostatic 
method for vibration tests of structural components, with special 
reference to turbine and marine propeller blades. Basic principle 

















































involved is that of inducing charges on the surface of a blade and 
on the surface of a nearby large mass of metal. The charge dis- 
tributions on the two surfaces are of opposite sign so that when 
varied periodically, the blade is set in vibration. The technique 
is restricted in usefulness by a limited frequency response and by 
distortion in the driving force; however, these may be improved by 


future refinements. H. N. Abramson, USA 


3202. Tiffen, R., Dilational and distortional vibrations of semi- 
infinite solids and plates, Mathematika 3, 6, 153-163, Dec. 1956. 

This paper shows that, in the presence of a free plane boundary, 
special types of purely dilational and purely distortional vibrations 
are possible with the presence of Raleigh waves. Excluding the 
use of Raleigh waves, there is only one stable form of distortional 
plane waves with the displacement vector always parallel to the 
free surface. 

Equations of vibrations of an infinite flat plate are derived with 
Fourier transform method. In general, it is not possible to con- 
sider dilational and distortional waves separately, except one 
stable form with displacement vector parallel to the free surfaces. 

T. H. Lin, USA 


3203. Yegupov, V., An approximate method for calculating the 
vibration of ships’ decks (in Russian), Mor, Flot no. 2, 23-26, 
1955; Re/. Zb. Mekh. 1956, Rev. no. 1303. 

An approximation method is suggested for calculating the vibra- 
tions of ships’ decks, founded on the following theorem applying 
to the case of a deck having imponderable beams with concentrated 
masses at the nodes. If the deck beams are considered separately 
and the active masses applied to the beams first in the one and 
then in the other direction, the square of the frequency of vibration 
of the deck will be equal to the sum of the squares of the fre- 
quencies of the separate beams with concentrated masses; i.e. 


A, = Al + an a re a Ss ee 


where n = number of beams in the one, and m number of beams of 
the other direction. 

With the help of this theorem, expressions are set up for deter- 
mining the frequencies of oscillation of an imponderable deck with 
concentrated masses; as well as of ponderable decks with masses 
concentrated at the nodes of the deck structure. 

Courtesy of Referativnyi Zhurnal Yu. A. Mitronol’skii, USSR 
Translation, courtesy Ministry of Supply, England 


3204. Mann-Nachbar, P., The interaction of an acoustic wave 
and an elastic spherical shell, Quart. appl. Math. 15, 1, 83-93, 
Apr. 1957. 

An incoming plane pressure wave impinges on a thin elastic 
spherical shell causing it to vibrate; the scattered and radiated 
waves influence the incident pressure wave. It is desired to find 
the stresses in the sphere, the radial acceleration, and the total 
pressure distribution. Infinite series of spherical harmonics are 
found for the Fourier transforms. From these the stresses are com- 
puted and are shown to be well approximated by considering only 
the first few modes. For radial accelerations, however, the ap- 
proximation by considering only the first few modes is not good. 
The inadmissibility of interchanging the inversion integral with 
the infinite sum causes serious difficulties in finding the pressure 
distribution. Numerical results for the case of a steel shell in 
water are given. H. D. Block, USA 

3205. Macduff, J. N., and Felgar, R. P., Vibration design 
charts, ASME Ann. Meet., New York, N. Y., Nov. 1956 Pap. 
56-A-75, 16 pp. 

Charts, tables, and nomographs were prepared to provide a 
quick procedure for estimating natural frequencies of uniform and 
nonuniform beams and uniform plates. This enables the designer 
to assess the effect of changing the dimensions, type of support, 
material of the element. From authors’ summary 


Wave Motion in Solids, Impact 
(See Revs. 3202, 3216, 3263) 


Elasticity Theory 
(See also Revs. 3228, 3229, 3243, 3252) 


3206. Sanders, W. B., Jr., and Trabant, E. A., An analytical 
method of evaluating thermal stresses in gas-turbine blades, Aero, 
Engng. Rev. 16, 4, 52-54, Apr. 1957. 

Authors summarize an analytical method for approximately com- 
puting film coefficient of heat transfer and thermal stresses in 
gas-turbine blades under appropriate assumptions. Reviewer be- 
lieves that a few more details would help considerably in under- 
standing this interesting paper. G. Sestini, Italy 

3207. Lessen, M., Thermoelastic damping at the boundary be- 
tween dissimilar solids, J. app/. Phys. 28, 3, 364-366, Mar. 1957, 

The thermoelastic equations are developed for the generai case 
of an initially stressed anisotropic substance, and are shown to 
reduce to the usual form in the case of an initially unstressed 
isotropic substance. The propagation of a longitudinal wave of 
frequency @ normally across the interface between two such solids 
is discussed using a quasi-static approximation, which is justified 
because the flow of thermoelastic heat is confined to a region 
small compared with the wave length. The thickness of this re- 
gion is proportional to o 4, so that the loss per cycle is propor- 
4 and the loss per second to w”. 

F. R. N. Nabarro, So. Africa 


tional to w 


3208. Parkes, E. W., The stresses in a plate due toa local hot 
spot, Aircr. Engng. 29, 337, 67-69, Mar. 1957. 

The problem is restricted to the rather trivial case of a circular 
plate, the (small) inner part (r = a) of which is held on the con+ 
stant temperature T, the outer bound (r = 6) on the temperature 
zero. The plate is isolated. Though in principle the problem is 
treated correctly, reviewer is in doubt with respect to the correct- 
ness of the formulas (15) bearing on a very large plate, which are 
in obvious contradiction with the boundary condition at r= b. 

C. B. Biezeno, Holland 


3209. Gross, W. A., The second fundamental problem of elas- 
ticity applied to a plane circular ring, ZAMP 8, 1, 71-73, Jan. 
1957. 

Muskhelishvili’s complex variable method is used for solving 
problem of a plane elastic ring with boundary displacements speci- 
fied. An example is given: a ring with fixed outer boundaries and 
a rigidly translated inner boundary. This solution is compared 
with that of Reissner, and a difference is found. Reissner’s solu- 
tion satisfies boundary conditions, but not equilibrium equations. 

H. Fernandez Long, Argentina 


3210, Adkins, J. E., Finite plane deformation of thin elastic 
sheets reinforced with inextensibie cords, Phil. Trans. roy. Soc. 
Lond. (A) 249, 961, 125-150, May 1956. 

Equations are derived by tensor analysis for the two-dimen- 
sional displacements and the resulting stresses and strains of a 
thin elastic parallel-sided body. The central plane of the body, 
taken as a plane of symmetry, is considered to consist of two sets 
of flexible inextensible cords. The analysis embraces the gen- 
eral nonisotropic case with curvilinear sets of cords and is then 
modified for the special cases of isotropic materials, straight 
cords, and classical elasticity. Consideration is also given to 
the case of a central plane containing only one set of cords. In- 
terest in the problem apparently arises from studies of the stretch- 
ing of reinforced rubber sheets and rubberized fabrics. 
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The tensor approach is particularly powerful in this problem 
with the curvilinear restraints and allotropic properties being de- 
scribed by separate coordinate systems. As an example of the ex- 
panding use of the tensor calculus, this paper increases the de- 
sirability of a more uniform notation, particularly for covariant de- 
rivatives and Christoffel symbols. E. J. McBride, USA 


3211. Prager, W., On limiting states of deformation, Univ. Mary- 
land Lecture Series no. 32, 12 pp., Mar. 1956. 

In order to treat the properties of hard materials, for which the 
stress increment required to produce a specified strain increment 
grows with progressing deformation, author defines the ‘‘ideal 
locking’’ material. For this it is assumed that the stress response 
toa sufficiently small strain is negligibly small, while there is a 
limiting state of deformation, the ‘‘locking state,’’ so that any fur- 
ther increase in stress will not cause any further changes in 
strain. Some fundamental statements on the behavior of such a 
material are derived and applied to a simple example. 

F. Engelmann, Germany 


3212. Mossakovskii, V. 1., and Zagubizhenko, P. A., Compres- 
sion of an elastic isotropic surface weakened by a rectilinear 
crack, Reports of Academy of Sciences of Ukr. SSSR no. 5, 385=- 
390, 1954; Ref. Zh. Mekh. 1956, Rev. no. 3040. 

Using the methods of the theory of a function of a complex vari- 
able, authors give a solution of the problem of compression of an 
elastic isotropic surface, weakened by a rectilinear crack, on the 
assumptions: when the width of the crack can be neglected, and 
when the width of the crack is commensurate with elastic deforma- 
tions. 

It was demonstrated that during the action of an external com- 
pression load in the first case the edges of the crack come into 
contact over the whole length, and in the second case three sec- 
tions are distinguished (two free ones at the edges, and one con- 
tact section in the middle), The stress components were found in 
both cases, and in the second the length of the contact section as 
well. A. K. Rukhadze, USSR 
Courtesy Referatiumyi Zhurnal 
Translation, courtesy Ministry of Supply, England 


3213. Kupradze, V. D., and Basheleishvili, M. 0., New ine 
tegral equations of the anisotropic theory of elasticity and their 
application to the solution of limiting problems (in Russian), Re- 
ports of Georgian Acad. of Sciences 15, 7, 415-422, 1954; Ref. 

Zh. Mekb. 1956, Rev. no. 3037. 

Using the fundamental solutions determined earlier in a previ- 
ous paper [Ref. Zh. Mekh. 1955, Rev. no. 4448], authors give a 
solution of two basic limiting problems of the two-dimensional 
theory of the elasticity of an anisotropic medium. At the same 
time it is shown that the solution both of the first limiting prob- 
lem, consisting in the plotting of a displacement vector u(u, v) 
fora single link (finite and infinite) region according to given 
values on a closed Lyapunov curve /, limiting this region, and of 
the second limiting problem, consisting in the plotting of displace- 
ment vector Z@(u, v) outside / according to the limiting values of 
the stress vector, given for J, can be sought in two ways. In the 
case of the first problem, the solution can be in the form either of 
2 potential of a dual layer of the first type, and then for determina- 
tion of an unknown density of the potential a singular integral 
equation of the Cauchy type is obtained, suitable during the gen- 
tral investigation of the problem examined, or in the form of a po- 
tential of the dual layer of the second type and then for an un- 
known density. Fredholm’s integral equation is obtained with a 
limited nucleus suitable for a final solution of the problem, i.e., 
to numerical results; in the case of the second limiting problem, 
in the form either of a potential of a simple layer of the first type, 
which in the final analysis for an unknown density of potentials is 
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reduced to a singular integral equation of the Cauchy type, suita- 
ble during theoretical investigations, either in the form of a poten- 
tial of a simple layer of the second type which reduces in the 
final analysis for an unknown density to Fredholm’s equation with 
a limited nucleus suitable for numerical calculations. It is shown 
that the integral equations obtained have unambiguous solutions 
which are the solution of the problems examined. 

Courtesy Referativnyi Zhurnal G. N. Savin, USSR 
Translation, courtesy Ministry of Supply, England 


3214. Tsai, |. P., Division of spherical coordinates in the the- 
oxy of elasticity (in Russian), Report of Acad. Sciences of Uzbeki- 
stan SSR 4, 3-6, 1955; Re/. Zb. Mekb. 1956, Rev. no. 3027. 

The problem is solved of the division of spherical coordinates 
during the integration of homogeneous equations of statics of an 
isotropic elastic body. The author’s equations take the form 

l 

u, = ar** p ) (cos 0) oie ae 

Ug = br” p (=) (cos dg ae 

Uo = cr? tl psa (cos @)cosec one => 
in which a, b, c are completely determined constants dependent 
upon n, m and Lamé constants, and Pon are the conjoint Legen- 
dre polynomials. I. S. Arzhanikh, USSR 
Courtesy Referativnyi Zhurnal 
Translation, courtesy Ministry of Supply, England 


3215. Golecki, J., The state of stress in a half-space sub- 
jected to gravity forces and weakened by a spherical cavity (in 
Polish), Zeszk. nauk. AGH no. 6: Gornictwo, no. 3, 61-75, 1956. 

Paper contains a solution of the problem of distribution of 
stresses and displacements in an elastic half-space subjected to 
gravity forces and weakened by a spherical cavity. 

Author obtains the solution by superposing the state of stress 
in a homogeneous body over a state of stress in a body with a 
cavity, called the compensation state. The condition of zero 
stress on the bounding plane is not accomplished in an accurate 
manner. This limitation is not important, however, the depth 
b =6R of cavity location being sufficient for obtaining a good de- 
gree of accuracy. The equations obtained are illustrated in a 
graphical form, where stress distributions are compared with those 
in a homogeneous half-space and in a half-space weakened by a 
cylindrical hole. A. Salustowicz, Poland 

3216. Khristoforov, V. V., Integral equations of two-dimen- 
sional dynamic problems in the theory of elasticity (in Russian), 
Trudt in-ta mat. mekh. Akad. Nauk UzSSR 13, 93-102, 1954; Ref. 
Zh. Mekh. 1956, Rev. 3875. 

Applying Laplace transformations, the dynamic equations of 
Lamé are brought into a continuous form, while in regard to con- 
formal transformation, the two-dimensional internal problems of 
the dynamics of an elastic body are examined by the method al- 
ready suggested by the present abstractor for three-dimensional 
problems [Dokladi Akad. Nauk SSSR, 76, no. 4, 1951). 

The construction of the integral equations is performed with the 
help of the theory of plane, static vectorial potentials, the funda- 
mental characteristics of which were investigated by the author in 
a preceding paper [cf. Ref. Zb. Mekh. 1955, Rev. 1457]. Since the 
inertia forces are included in the mass forces, the resulting inte- 
gral equations are of the loaded type. 

Courtesy Referativnyi Zhurnal I. S. Arzhanikh, USSR 
Translation, courtesy Ministry of Supply, England 


Book—3217. Galerkin, B. G., Collected works (in Russian), 
Vol. I, Moscow, Academy of Sciences, 1952, 391 pp. 23 r. 

This first volume of a two-volume edition contains a brief biog- 
raphy of B. G. Galerkin (1871-1945) as well as twenty of his con- 





































































tributions to elasticity theory. A complete listing of all of his 
publications, 84 in number, is given, but these two volumes pre- 
sent only those papers originally published in Russian periodi- 
cals and exclusively in the Russian language. 

The book opens with Galerkin’s 1909 monograph on the infini- 
tesima! deflection theory of column buckling. End-loaded columns 
with a variety of boundary conditions are investigated, followed by 
an extensive investigation of columns loaded by compressive 
forces applied at various points along the length of the bar. The 
buckling of lattice-type structures is also investigated. The last 
third of this monograph treats finite deflections of initially 
straight axially loaded bars as well as finite deflections of initi- 
ally curved bars subject to combined axial and transverse loads. 

Galerkin’s contribution (1912) to the graphical treatment of 
Clapeyron’s equation is next presented. This is followed by his 
1915 paper concerning infinitesimal deflections of bars subject to 
combined lateral and axial loadings. Next, two additional papers 
published in 1915 are presented. These both treat infinitesimal 
deflections of uniformly loaded rectangular plates. Solutions are 
given in the form of infinite series for the cases of three edges 
simply supported, one edge free, and also all edges clamped. The 
pure torsion of a bar in the form of an isoceles right triangle is 
next reproduced (1918). 

A 1924 paper treating the torsion of bars bounded by segments 
of parabolic arcs is next given. This is followed by a 1926 paper 
investigating the pure bending of multicelled beams. A 1927 paper 
concerned with pure bending of bars having cross sections 
bounded by two intersecting circular arcs as well as cross sec- 
tions in the form of a sector of a circle is next reproduced. An ex- 
haustive treatment of the wedge problem of plane elasticity is re- 
produced from a 1929 paper. Wedges having an apex as well as 
truncated wedges are investigated for uniform loadings, hydro- 
static loadings, and concentrated loads applied at various points. 
Analytical expressions are given for stresses and displacements 
as well as extensive tables presenting numerical! values of 
stresses for various wedge angles for these loadings. 

A 1931 paper treating the solution of the equilibrium equations 
of three-dimensional elasticity by means of infinite series is next 
presented. This is followed by a 1932 paper concerned with the 
equilibrium of a thin sector-shaped plate having clamped edges 
and subject to a uniform normal load. The book concludes with a 
1935 paper deriving the equilibrium equations for a thin circular 
cylindrical shell and a 1942 paper transforming these equations tc 
an eighth-order partial differential equation. 

Although many of the results presented by Galerkin in these 
papers have been summarized in popular books on elasticity, this 
marks the first time that the entire papers have become available, 
since most were published in Russian language periodicals that 
are unobtainable to the western reader. Even more valuable are 
the presentations of certain papers whose results have not been 
presented in available elasticity treatises. 

W. A. Nash, USA 


Book—3218. Galerkin, B. G., Collected works (in Russian), 
Vol. II, Moscow, Academy of Sciences, 1953, 438 pp. 30r. 

This second volume of the two-volume edition contains reprints 
of twenty of Galerkin’s contributions to the theory of elastic thin 
plates. Each of these papers was originally published in the Rus- 
sian language literature and many have to now been virtually un- 
obtainable to western readers. The pertinent results of some, but 
not all, of these papers were presented in Galerkin’s book ‘‘Elas- 
tic thin plates’’ Moscow, 1933. 

All of the treatments throughout the book are restricted to the 
small-deflection linearized flat-plate theory. The book opens with 
Galerkin’s 1915 paper concerning deflections and stresses ina 
uniformly loaded rectangular plate with two adjacent edges 
clamped and the remaining edges free. Extensive tables of mo- 


ment and deflection coefficients are presented for various aspect 
ratios of the plate. Next, a 1916 monograph on rectangular plates 
is reproduced in full. The following problems are investigated: 
(a) a rectangular plate with three edges simply supported, the 
fourth edge free, and loaded by a uniform normal pressure, (b) a 
rectangular plate with two opposite edges simply supported, the 
remaining edges clamped, and subject to uniform normal pressure, 
(c) a rectangular plate with three edges simply supported, the 
fourth edge clamped, and loaded by a uniform normal pressure, (d) 
a rectangular plate with all edges simply supported and loaded by 
hydrostatic pressure, (e) a rectangular plate with two opposite 
edges simply supported, the remaining edges clamped, and subject 
to hydrostatic pressure, (f) a rectangular plate with three edges 
simply supported, the fourth edge clamped, and loaded by hydro- 
Static pressure, and (g) a rectangular plate with all edges simply 
supported and loaded by pressure varying linearly from zero at the 
edges to a maximum at the center of the plate. 

A 1919 paper concerning equilibrium and buckling of right-angle 
isosceles triangular-shaped plates is given. The buckling load fo; 
a thrust uniform around all edges is presented. This is followed 
by a 1918 paper treating a plate of the same shape but subjected 
to a normal load varying linearly from a maximum along one of the 
equal edges to zero at the opposite apex. Extensive tables for 
moments and deflections in triangular plates with other linearly 
varying loadings are presented. Another 1918 paper treats the 
equilibrium of a diamond-shaped plate subject to either a uniform 
load or a load varying from a maximum at the center to zero at the 
edges. 

A 1923 paper treats simply supported rectangular plates subject 
to uniform loads extending over only a particular rectangular area 
of the plate. Moment and deflection coefficients are presented for 
various aspect ratio plates and various locations of the loaded 
area. Galerkin’s 1920 paper treating deflections of simply sup- 
ported elliptical plates appears next and is identical with the 
well-known German version appearing in ZAMM. Next, a 1919 
paper treating deflections and stresses in a clamped edge plate 
bounded by two concentric circular arcs together with two radial 
lines is presented. Further work on this same plate but with other 
boundary conditions appears in a 1927 paper. Still another treat- 
ment involving a concentrated normal load at an arbitrary point is 
given in a 1928 paper. Another 1927 paper treats concentrated 
load effects on right-angle isosceles triangular plates. The book 
concludes with the reproduction of a 1931 paper treating deflec- 
tions and stresses in a rectangular plate having two opposite 
edges simply supported, the other edges clamped, and loaded by a 
centrally-placed uniform load extending over only an arbitrary por- 
tion of the plate. Moment and deflection coefficients are given 


for several aspect ratios of the plate. W. A. Nash, USA 


Experimental Stress Analysis 
(See also Revs. 3269, 3237) 


3219. Hiltscher, R., Photoelastic investigation of distribution 


of moments in thin plates using a lateral extensometer (in German), 


Forsch. Geb. Ing.-Wes. 23, 1/2, 55-60, 1957. 

A thin plate subject to pure bending shows no over-all photo- 
elastic effects, since the stress state is fully antisymmetric. If 
hole is drilled down to the neutral surface, the stress state in the 
lower half remains virtually unchanged. Hence a lateral exten- 
someter, applied at the bottom of the hole, will measure the sum 
of principal moments at the location of the hole. The isochromatic 
fringe order will measure their difference. 

Principal moments can be determined, approximately, without 


lateral extensometer, from the isochromatic fringe order at the sy™ 


metry points of the holes. 
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Paper also describes apparatus, employing sensitive Mikrokator 
extensometer, which was used for rapid determination of influence 
surfaces for square plates. Accuracy was checked to be +1% of 
maximum reading. J. Hult, Sweden 

3220. Abraham, L. H., Techniques and problems in testing 
structures at elevated temperatures, Aero. Engng. Rev. 15, 11, 56- 
50, Nov. 1956. 

The simulation of aerodynamic heating by various methods in 
order to follow the load-temperature-time experience of a high- 
speed vehicle is discussed. From author’s summary 


3221. Frocht, M. M., A three-dimensional photoelastic study of 
contact stresses in the head of a model of a railroad rail, Proc. 
Soc. exp. Stress Anal. 14, 1, 1-10, 1956. 

In 1951, the shear difference method was extended to three- 
dimensional problems. Using this recent development in combina- 
tion with the stress-freezing process, the principal stresses in the 
head of a model of a railroad rail were determined. The prototype 
was a 132-lb RE rail loaded through a wheel with the contour of a 
worn 33-in. diam wheel, Stresses were determined for a vertical 
load and for an oblique load transverse to the rail. Principal 
stresses and maximum shears were determined in the transverse 
section under the center of the wheel. The study was confined to 
the elastic state. 

From author’s summary by D. Vasarhelyi, USA 


3222. Durelli, A. J., A three-dimensional photoelastic study of 
contact stresses in the head of a model of a railroad rail, Proc. 
Soc. exp. Stress Anal. 14, 1, 11-12, 1956. 

This is a discussion of the paper by Frocht, M. M., ‘‘A three- 
jimensional photoelastic study of contact stresses in the head of 
a model of a railroad rail’’ [see preceding review]. Difficulties in 
the definition of a free surface and the necessity to use three- 
dimensional techniques in this particular application are 
liscussed, D. Vasarhelyi, USA 

3223. Bartelmes, R. F., Full-scale testing of prefabricated 
military buildings, ASTM Second Pacific Area Nat. Meet., Sept. 
17-21, 1956. Pap. 111. 

Full-scale testing of twenty 20 x 28-ft prefabricated buildings 
by means of sand-bag loading resulted in the acceptance of three 
of these buildings as having conformed to the required military 
characteristics and having passed their structural tests under 
static live loading. Wind-load tests were performed by exposing 
one building to airplane-propeller blasts against the building, and 
other buildings to winds in excess of 80 mph near the top of Mount 
Vashington, N. H., and by applying ‘‘equivalent’’ static loads to 
additional buildings. 

The stringent limitations of these testing procedures are de- 
scribed in detail. E. G. Stern, USA 


3224. Pengelley, C. D., Dower, E. J., and Lemcoe, M. M., 
Structural model studies of concrete slab foundations, J. Amer. 
Concer. Inst. 26, 10, 961-976, June 1955. 

The theory of dimensional analysis was applied to the design of 
teinforced=concrete structural models of small home foundation 
slabs. Methods of fabricating satisfactory models are developed. 
Static stiffness measurements are reported on six different de- 
signs of the same cost and size. Two full-scale foundations were 
tested corresponding to a pair of the model designs, and model 


and full-scale results are compared. 
From authors’ summary 


3225. Casse, B., Determination of the bearing capacity of a 
railway bridge deck with composite girders by test to destruction, 
Publ. int. Assn. Bridge struct. Engng. 16, 39-54, 1956. 
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Paper reports the results of tests carried out by the S.N.C.F. 
(French National Railways) on a bridge deck with composite 
girders, the tests being continued until the deck was destroyed. 

The deck tested to destruction showed, as compared with the 
normal deck, a reduction in the number and profile of the girders 
which involved a reduction of 55% in their weight, but was, never- 
theless, still amply adequate. If the girder-concrete bondings and 
the actual conditions of the destruction are not introduced into the 
calculation, it is perfectly safe to calculate the bridge deck in the 
usual manner by taking, for the ultimate bending stress of the gird- 
ers assumed to be alone, a value corresponding to at least 85% of 
the elastic limit. 

It is proposed to carry out tests on a bridge deck with a larger 
span in order to determine more precisely the most suitable method 
for making the calculation and to extend the results to bridge 
decks of very wide span. From author’s summary 

3226. Dean, M., Ill, Techniques for protecting and waterproof- 
ing resistance wire strain gages, David W. Taylor Mod. Basin Rep. 
797, 33 pp., Mar. 1956. 

Report describes new waterproofing techniques and materials for 
protection of strain gages and associated wiring. Certain syn- 
thetic rubber compounds and two wax products have been found to 
be very satisfactory waterproofing materials. Techniques for the 
use of these materials are described in detail. In addition to pro- 
viding good waterproofing, the synthetic rubber compounds afford 
considerable mechanical protection from turbulent water flow, un- 
derwater explosion shock, particle abrasion, and direct mechani- 
cal contact. 

Other potentially useful waterproofing materials, including a 
vinyl plastisol, are discussed. Information is given on satisfac- 
tory types of wire and cable for use with gage installations sub- 
ject to water immersion. Details are presented on the dehydration 
and reactivation of gages that have become unusable due to ab- 
sorption of moisture. Details are given for an entirely new method 
for protecting gages on the exposed surface of underwater ship 
hull plates in which connecting cables can be replaced without 
disturbing the strain-gage wiring. 

From author’s summary 


Rods, Beams, Cables, Machine Elements 


(See also Revs. 3163, 3172, 3192, 3217, 3218, 3221, 3222, 3256, 
3261, 3283, 3315, 3318, 3501) 


3227. Petre, A., Variation of tangential unit stresses in sec- 
tions normal to the neutral axis of straight beams (in Roumanian), 
Acad. Repub. pop. Rom. Comun. 6, no. 1, 1956. 

Proceeding from Joukowsky’s hypothesis used for calculating 
the tangential stresses of straight beams, author establishes the 
law of variation of the tangential stresses for curved beams. The 
necessary relations for the design of straight beams were likewise 
deduced. By comparing the results of these formulas with those 
determined on the basis of the theory of elasticity, it is to be no- 
ticed that the errors are practically negligible. 

M. Mihailescu, Roumania 


3228. Zakharov, K. V., Some problems of the bending of ortho- 
tropic beams (in Russian), Trudi Leningr. politekh. in-ta no. 178, 
164-178, 1955; Ref. Zb. Mekb. 1956, Rev. 3820. 

Stress functions in the form of a whole polynomial are applied 
to the investigation of the generalized two-dimensional stress con- 
dition of a homogeneous orthotropic beam of rectangular cross sec- 
tion deformed by a distributed load of a partial kind. It is assumed 
that the principal directions of elasticity in the beam are not par- 
allel or perpendicular to its axis and that one of these intersects 















































































the axis at an arbitrary angle &. In all, five particular cases are 
examined: (1) a beam, supported at the ends, bent by a normal load 
evenly distributed over the length; (2) a cantilever acted upon by a 
normal distributed load; (3) a cantilever acted upon by a normal 
load distributed according to a linear law; (4) a cantilever influ- 
enced by tangent stresses distributed uniformly along one of the 
long sides; and (5) a cantilever both long sides of which are 
loaded by uniformly distributed tangent stresses. 

In the first two cases, author, from the known stress values, 
finds the displacements at any point, the equation of the bent axis, 
and the equations for the curvature of the bent axis and the maxi- 
mum deflection. 

In the remaining cases, expressions are first derived for the 
stresses, after which the (corresponding) deflections are deter- 
mined and analyzed. A comparison is made with the results ob- 
tained for isotropic beams. 

S. G. Lekhnitskii, USSR 
Translation, courtesy Ministry of Supply, England 


3229. Solianik-Krassa, K. V., Bending of round bars of varying 
cross section (in Russian), Inzhener. Sbornik, Akad. Nauk SSSR 
22, 206-218, 1955. 


Stresses in solid or hollow bars of variable, circular cross sec- 


Courtesy Referativnyt Zhurnal 


tion, loaded in pure or in transverse bending, are expressed in 
terms of three stress functions, referred to a cylindrical coordinate 
system. A set of three relations is obtained which, for this case, 
represents a more general form of the usual, elementary relations 
between load, shear force, and bending moment. The stress func- 
tions, and thereby the stresses, are explicitly computed for the fol- 
lowing cases: (1) Pure bending of solid or hollow cylindrical rod, 
in which case identity with Saint Venant’s solutions is obtained; 
(2) solid, cylindrical rod with transverse, concentrated load; (3) 
cantilevered pipe filled with liquid, without and with overpressure; 
(4) cone loaded by moment at tip; (5) solid and hollow cone loaded 


by transverse concentrated load at tip. G. Winter, USA 


3230. Anishchenko, A. F., The approximate calculation of 
girders on an elastic semi-plane in application to graving dock and 
lock bottoms (in Russian), Sb. nauch. tr. Beloruss. politekh. in-ta 
6, 44, 306-315, 1954; Ref. Zh. Mekh. 1956, Rev. 3932. 

Formulas are given for the reactive pressures in some cases of 
loaded beams on a continuous elastic foundation. These have 
been obtained from the solution of some particular problems by the 
method of B. N. Zhemochkin [‘‘Practical methods for calculating 
elastically supported foundation beams and slabs,’’ Stroyizdat, 
1947]. The calculations performed lead to functions D and D,, de- 
pending both on the elastic properties of the foundation and the 
nature of the load. The intensity of the reactions p, within the 
limits of any area is determined from p; = D;/D. Further analysis 
of the beam is made in the usual manner. 

Courtesy Referativnyi Zhurnal P. I, Klubin, USSR 
Translation, courtesy Ministry of Supply, England 


3231. Reshetor, L. N., Design of disk cams of least dimensions 
(in Russian), Vopr. teorii mekhanizmov i mashin, Moscow, Mashgiz, 
21-24, 1955; Ref. Zh. Mekh. 1956, Rev. 3437. 

It is found that, for an elementary cam mechanism with centrally 
advancing tappet having a constant acceleration, the least radius 
of the cam is greater than or equal to the stroke of the tappet dur- 
ing the accelerated motion thereof in the assumption that the great- 
est value of the angle of pressure is found at the transition point 
of the profile. The construction of the cam profile by means of 
circular arcs is shown. F. M. Kurovskii, USSR 
Courtesy Referativnyi Zhurnal 
Translation, courtesy Ministry of Supply, England 


3232. Lukichev, D. M., The design by rigorous curves of the 
profiles of disk cams for mechanisms with rocking roller tappets 
(in Russian), Vopr. teorii mekhanizmov i mashin, Moscow, Mashgiz, 
25-41, 1955; Re/. Zb. Mekb. 1956, Rev. 3438. 
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The general equations are investigated for the curve of the pro- 
file of a cam corresponding to a particular law of motion of the 
rocking tappet; these equations are applied to the particular cases 


of motion with constant angular velocity of the tappet lever; of cop. 


stant positive and negative angular acceleration thereof; and with 
constant angle of thrust of the tappet on the cam. 
Courtesy Referativnyi Zhurnal M. K. Kristi, USSR 
Translation, courtesy Ministry of Supply, England 


3233. Gutyar, E. M., Analytical calculation of a flat belt drive 
according to its maximum efficiency (in Russian), Peredachi v 
mashinostroenii, Moscow, Izd-vo Akad. Nauk SSSR, 299-310, 1953. 
Ref. Zh. Mekh. 1956, Rev. 3430. 

On the basis of an approximate computation of the power losses 
in a belt drive due to friction and mechanical hysteresis, a formula 
is derived for its efficiency. This formula is analyzed and the 
most favorable value of the torque coefficient (ratio of the differ- 
ences of the driving and following forces to the sum thereof) is 
derived. The progress of the calculation is illustrated on an ex- 
ample. S. G. Kislitsyn, USSR 
Courtesy Referativnyi Zhurnal 
Translation, courtesy Ministry of Supply, England 


3234. Khvingiya, M. V., Approximate frequency and amplitude 
analysis of the small oscillations of conical spiral springs by the 
Galerkin-Ritz method (in Georgian), Trudi Gruz. politekh. in-ta 
no. 31, 81-88, 1954; Ref. Zh. Mekh. 1956, Rev. 4034. 

The problem is examined of determining amplitude and frequency 
of the small natural oscillations of conical coil springs with con- 
stant axial pitch and constrained ends. The differential equation 
of the small longitudinal oscillations of such springs admits of a 
rigorous solution in Bessel functions of fractional order, as indi- 
cated by the present author in a previous paper [Inzhenerny, Shor- 
nik, (16), 73-80, 1953]. In the present paper, simpler approxima- 
tion formulas in the form of algebraic polynomials are presented. 
The formulas have been derived by applying the method of varia- 
tional calculation introduced by Galerkin and Ritz. Tables of 
characteristic numbers and integration constants are included for 
varying values of the ratio of end radii of such springs, and the 
error of the approximate equations is established by comparison 
with the rigorous solution. The error does not exceed 5% for the 
usual ratios of the spring dimensions. 

Courtesy Referativnyi Zhurnal N. I. Levitskii, USSR 
Translation, courtesy Ministry of Supply, England 


Plates, Disks, Shells, Membranes 


(See also Revs. 3204, 3208, 3210, 3217, 3218, 3219, 
3230, 3258, 3259, 3272, 3273) 


3235. Prager, W., On the analogy between plates and disks, 
Proc. roy. Soc. Lond. (A) 239, 1218, 394-398, Mar. 1957. 

Author discusses well-known analogy between elastic plates 
subjected to bending and disks of uniform thickness under plane 
stress, and shows this may be extended to inelastic plates and 
disks of varying thickness. The correspondence between disk 
obeying Voigt’s stress-strain law and plate obeying Maxwell’s law 
is also treated. A. M. Wahl, USA 

3236. Seth, B. R., New solutions for finite deformation, Proc. 
Indian Acad. Sci. (A) 45, 2, 105-112, Feb. 1957. 

Problem considered is bending of flat circular plate into sphe- 
roidal shape having finite deformations. Material is assumed 
linearly elastic, and terms up to the fourth-order in displacement 
components are included in the expressions for strains. By a 
semi-inverse method, the distribution of boundary stresses on the 
inner and outer surfaces and on the edge is found for a certain 


class of shapes. G. W. Housner, USA 
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3237. Zyczkowski, V., The limit load of a thick-walled tube in 
o general circularly symmetrical case (in Polish), Arch. Mech. 
stos. 8, 2, 155-178, 1956. 

Paper concerns a quasilinear state of stress in the case of 
small plastic deformation in a cylindrical thick-walled tube of 
homogeneous, isotropic incompressible material. 

Disregarding the influence of mass forces and thermal load, au- 
thor shows that the radial distribution of strain may be caused by 
in axial force N, a twisting moment M ., a normal internal and ex- 
rernal pressure P, and P_,, respectively, tangential loads P ., 
re and P,,, or by a combination of these loads. 

Paper presents an original integration method of the equations 
of inner equilibrium in the case of plastic deformation. The 
method leads to relations determining displacements and stresses. 
Five constants appearing in the formulas determine the influence 
of each particular load. J. Golecki, Poland 


3238. Bassali, W. A., and Dawoud, R. H., Thin circular plates 
under certain distributions of normal loading, Mathematika 3, 6, 
144-152, Dec. 1956. 

Paper gives solutions for the bending of circular plates accord- 
ing to the classical small-deflection theory. Cases of a concen- 
trated normal load, a variable line load on a diameter, normal load- 
ing on a sector, and a concentrated bending couple are dealt with 
under a variety of boundary conditions, including those of clamped 
ind simply supported edges. Some of the notation is not defined 
in the paper, and obliges the reader to consult other references. 

W. S. Hemp, England 


3239. Panovko, Ya. G., Bending and torsion of a flat strip (in 
Russian), Izv. Akad. Nauk Latv. SSR no. 8, 95-106, 1953; Rej. 
7h. Mekh, 1956, Rev. 3935. 

An approximate method is described for calculating the bending 
and torsion of a flat strip of arbitrary planform constrained only at 
the ends and loaded normally to the median plane of the strip. 

The analysis is based on the assumption of rigidity of the normals 
and rigidity of the median lines of any cross section of the strip. 

A fundamental differential equation is obtained and the neces- 
sary calculation formulas are given. 

As an example, the torsion of a strip of rectangular planform is 
examined, To illustrate the possibility of such analysis for a 
strip of variable cross section, the calculation of a strip of trape- 
zoidal planform is shown. 

It is pointed out that the hypothesis of rigidity of the cross sec- 
tion requires additional proof and determination of the limits of 
validity, S. A. Ambartsumyan, USSR 
Courtesy Referativnyi Zhurnal 
Translation, courtesy Ministry of Supply, England 


3240. Chankvetadze, G. G., The bending of a plate of constant 
thickness neglecting tension and compression (in Russian), Trudi 
Gruz. politekh. in-ta no. 30, 147-162, 1954; Ref. Zh. Mekh. 1956, 
Rev. 3814. 

A solution is given for four problems of the bending of a thin 
circular plate. 

The first of these examines the bending of a constrained circu- 
lar plate under a concentrated load. The second examines the ef- 
fect of a concentrated moment at the center of a freely supported 
plate, The third determines the stress condition in a plate under 
the action of concentrated turning moments at the ends of a diam- 
eter, and the fourth solves the problem of the bending of a con- 
strained circular plate weakened by an eccentric circular cutout 
under a concentrated load. 

The solution of the last problem is obtained in the form of se- 
‘les obtained by conformal transformation of the plate on a circu- 
lar annulus by means of a fractionally linear function. 

Courtesy Referativnyi Zhurnal M. P. Sheremet’ev, USSR 
Translation, courtesy Ministry o/ Supply, England 
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3241. Hoppmann Il, W. H., Elastic compliances of orthogonally 
stiffened plates, Proc. Soc. exp. Stress Anal. 14, 1, 137-144, 
1956. 

Paper supplements earlier paper [‘‘Bending of orthogonally 
stiffened plates,’’ J. appl. Mech. 22, 2, 267-271, June 1955] by 
same author, which presented experimentally determined stiffness 
factors for stiffened plates in bending and twisting, by giving 
elastic constants for direct tension and shear and describing tech- 
niques employed in their determination. Information thus made 
available makes it possible to take into account stretch and shear 
of the middle surface and thus to analyze stiffened plates and 


shells with large deflections. R. Roark, USA 


3242. Olszak, W., and Mroz, Z., The method of inversion in the 
theory of plates, Publ. int. Assn. Bridge struct. Engng. 16, 399- 
424, 1956. 

Using the transformation of inversion, the governing equations 
for circular plates are established in the inverted form. Next, the 
inversion is generalized for the case when the center of inversion 
does not coincide with the center of the plate. 

The solutions for circular plates with eccentric hole are ob- 
tained for the following boundary conditions: external and internal 
boundaries clamped, external boundary clamped and internal sims 
ply supported; and for the following loading cases: concentrated 
force acting at an arbitrary point, constant moment acting at the 
interior simply supported boundary, constant uniform load and for 
a semi-infinite plate with a circular hole acted upon by a concen- 


trated force at an arbitrary point. W. Ornstein, USA 


3243. Pickett, G., Badaruddin, S., and Ganguli, S. C., Semi- 
infinite pavement slab supported by an elastic solid subgrade, 
Proc. First Congress on Theoretical and Applied Mechanics, Nov. 
1-2, 1955, 51-60; Kharagpur, Indian Inst. of Technology. 

Authors solve problem by taking into account the elastic proper- 
ties of the subgrade. Separate expressions for the deflection and 
pressure at the interface of the slab and subgrade are solved for 
the case of a uniformly distributed load on a portion of the semi- 
infinite slab bearing on an infinite subgrade. The solution for the 
deflections and bending moments is reduced to the evaluation of 
single Fourier integrals. These integrals contain four functions 
solved by approximations. Tables contain values of the latter 


functions. N. C. Costakos, USA 


3244. Henderson, J. C. de C., and Kemp, E., Distribution 
method for circular cylindrical shells, Engineer, Lond. 203, 5283, 
634-638, Apr. 1957. 

Paper describes an edge disturbance distribution method for the 
solution of the single-shell or the multiple-shell roof system, The 
disturbance waves are separated by considering the ‘‘other’’ edge 
to be infinitely distant, instead of being fixed as in Hardy Cross’ 
moment-distribution method. Matrices are used as linear operators 
and make it practicable to solve this complex linear problem, 

From the authors’ summary by S. F. Borg, USA 


3245. Vemura, M., The buckling of spherical shells by external 
pressure (in Japanese), J. Japan Soc. aero. Engng. 4, 34, 273- 
280, Nov. 1956. 

The energy method was applied to determine the lower buckling 
load, introduced by Karman and Tsien, under the following condi- 
tions of external load: (a) when a shell is subjected to the pres- 
sure of an incompressible fluid, and (b) to the pressure of a com- 
pressible gas. The second-order solution of buckling of spherical 
shells was obtained using the equilibrium equations for finite de- 
formations and for the cases when the solid angle subtending the 
buckled portion of a shell and the deflections were large. 

From the author’s summary R. M. Evan-Iwanowski, USA 




















































3246. Parszewski, Z., Equation of the engineer's nonlinear 
theory of thin shells (in Polish), Arch. Mech. stos. 8, 2, 143-154, 
1956. 

Author derives basic equations of nonlinear theory of thin- 
walled shells of small rise. 

In view of simplified assumptions, the difference between the 
nonlinear theory and the well-known Donnel-Vlasov approximated 
linear theory of shells reduces to additional terms in the relations 
between the strains and the displacements representing the 
squares of the derivatives of the normal displacement component. 

An identical problem is considered by V. Z. Vlasov [Obscaya 
teoria obologek, 1949, p. 475], who confines himself to the case 
where the middle surface of the shell is referred to a rectangular 
coordinate system. The paper is, therefore, a generalization of 
Vlasov’s nonlinear theory of plain shells to the case where the 
middle surface of the shell is referred to an arbitrary system of 
orthogonal! curvilinear coordinates. 


A. Kornecki, Poland 


3247. Mihailescu, M., Bending theory for hyperbolic parabo- 
loids (in Roumanian), Studii si cercetari Mecan. appl. 7, no. 3, 
1956. 

The stress state due to the boundary action (the homogeneous 
problem) is discussed within the bending theory for the three types 
of boundaries met in practice: (1) paraboloid bounded by principal 
parabolas (the shape resembles a saddle); (2) paraboloid bounded 
by generatrices (the surface resembles a warped rectangle); (3) 
paraboloid limited at the intersection with a circular cylinder. 

The paraboloids whose angle of the two families of generatrices 
is a right or acute one have been taken into consideration, approx- 
imating the metric on the surface equal to the metric in plane. Au- 
thor reaches solutions which are similar to those known for circu- 


lar cylindrical shells. P. Augustin, Roumania 


3248. Csonka, P., A special class of shells with double curva- 
ture (in Hungarian), Magyar Tud. Akad. Oszt. K6zl. 18, 1/4, 9-30, 
1956. 

In a previous paper [AMR 9, Rev. 423], the double curvature 
translation shells constructed over a rectangular plan were ana- 
lyzed. It was proven that the determination of the membrane 
stresses becomes very simple if the directrices are chosen to ap- 
propriately suit the loading conditions. This study demonstrates 
that the determination of the membrane stresses can be simplified 
even for arbitrary vertical load systems for shapes appropriately 
designed for uniformly distributed vertical loads. The loads are 
expressed by a polynomial composed of members of the form 
Cu. and it is shown that the stress function of the shell 
can be produced as a finite series of members D ,,(1 —&2)€7*(1 - 
n?yn?*. The parameters D , ate obtained by the method of un- 
known coefficients. A numerical example illustrates the method. 

From author’s summary by D. Vasarhelyi, USA 


3249. Mihailescu, M., On the membrane theory of shells with 
double directrix and directrix plane, Acad. Repub. pop. Romane 
Rev. Mecan. appl. 1, 1, 157-174, 1956. 

Membrane theory is considered of a shallow shell whose middle 
surface is generated by a straight line constrained to remain paral- 
lel to a given plane (directrix plane) as it moves along a pair of 
plane curves (directrices) which lie in parallel planes both perpen- 
dicular to the directrix plane. Solution is obtained for a loading 
which is symmetrical with respect to the summit generatrix. Re- 
viewer believes that the paper contains nothing not available in 
Truesdell [Trans. Amer. math. Soc. 58, 96-166, 1945]. 

J. H. Balerukonis, USA 


3250. Csonka, P., A method for the calculation of calotte 
shells of rectangular plan (in Hungarian), Magyar Tud. Akad. Oszt. 
Kézl. 18, 1/4, 31-43, 1956. 
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The calculation of the membrane forces of a rectangular calotte 
shell is carried out on the assumption that the edge supports can 
not resist lateral forces. The stress function of the problem is ap. 
proximated by a series of the form F* = k Fis k , being constants 
and F; functions corresponding to the boundary conditions of the 
problem. The constants k, are so determined that the load system 
Z* corresponding to the approximative stress function F* should 
deviate little from the actual load system Z acting upon the shell, 
The particular case of the calotte shell over a square plan loaded 
by uniformly distributed vertical loads is discussed. It is shown 
that the error is negligibly small even for an approximation using 
only two members of the series. The error by the least squares 
method is only 0.7% for favorable proportions. 

From author’s summary by D. Vasarhelyi, USA 


3251. Niepostyn, D., The limit analysis of an orthotropic circy. 
lar cylinder (in Polish), Arch. Mech. stos. 8, 4, 565-580, 1956. 

Paper contains an analysis of a limit state of a plastically or- 
thotropic cylindrical shell subjected to an axially symmetric con- 
tinuous load. The analysis is performed by means of both the 
kinematical and the statical method. In the first part, the solution 
obtained on the basis of the theory of lines of fracture is pre- 
sented (developed by K. VW. Johansen and, for plastically ortho- 
tropic systems, by ¥. Olszak). 

In the second part, a statically possible distribution of internal 
forces in a limit state is considered, taking (for a plastically or- 
thotropic body) a linearized plasticity condition in the form 


a 2 2 
Le) I) - We -) 
QO. QO, Q, 9, 

where Q, and Q., are values of the moduli of plasticity in the lat- 
eral and circumferential direction. lhe method adopted in this 
part is based on the papers of R. T. Onat and W. Prager. 

Equations enabling the determination of bending moments in the 
limit state are given in two particular cases, with an additional 


assumption simplifying the form of the boundary surface. 
A. Sawczuk, Poland 


3252. Chernina, V. S., State of stress in tubular compensators 
operated under flexible conditions (in Russian), Inzhener. Sbornik, 
Akad. Nauk SSSR 22, 133-149, 1955. 

The problem of bending of a toroidal shell by a concentrated 
radial vector-moment acting on the surface of the torus is solved 
by application of infinite series method. The solution obtained 
could be extended to other conventional types of loading. Numeri- 
cal calculations for a special case supplement general solutions. 

The problem of toroidal shells already has quite an extensive 
history. The first work on toroidal shell seems to be due to G. N. 
Wissler [Dissertation, Ziirich, 1916], followed by K. Stange [Ing.- 
Arch. 2, 47-91, 1932]. R. A. Clark published an extensive work 
on problems of toroidal shells under axial load and internal pres- 
sure [J. Math. Phys. 29, 146-178, 1950; AMR 4, Rev. 2429]. Fi- 
nally, E. F. Zenova and V. V. Novozhilovw [Prik/. Mat. Mekb. 15, 
1951; AMR 5, Rev. 2794] preceded the author’s paper on the same 
general subject. R. M. Evan-Iwanowski, USA 


3253. Lummis, H. M., Ill, Influence lines for circular ring re- 
dundants, Proc. Amer. Soc. civ. Engrs. 82, ST 6, (J. Struct. Div.), 
Pap. 1097, 22 pp., Nov. 1956. 

For a circular ring are computed, tabulated and plotted the in- 
fluence lines for horizontal and vertical loads and for moment. 
Also, the influence lines for moment, shear, and thrust due to ver- 
tical shear and to torsion are similarly treated. They are reduced 
to the center of the ring. With this help, analysis in circular ring 
design can be carried through much the same as a statically de- 
termined structure, L. Foppl, Germany 





32: 
able 
ta no 

Th 
elast 
cond: 
the Ss 
any ¢ 
culat 
taine 
by V 
Kotl 
and | 

Th 
boun 
ing © 
volur 
latiot 
pure| 
giver 

It | 
founc 
great 
Cour 


Tran 


32 
Ost. 

Au 
elast 
to af 
strut 
from 
abou 
orier 
tical 

In 
stiff. 
tens 
buck 
With 
umn 
thor 
anti: 
criti 

Al 
side 
later 
of tl 
disp 

Re 
shor 
thes 
pact 
criti 


3; 
sho 
195¢ 


cula 


acc 


ircu. 


ition 


nal 


lat- 


the 


3254. Hochfeld, D. A., The semi-elastic state of disks of vari- 
able thickness (in Russian), Sb. statey chelyabinsk. politekh. in- 
tano. 1, 37-53, 1954; Ref. Zh. Mekb. 1956, Rev. 3856. 

The case of a rotating disk of arbitrary planform beyond the 
elastic limit is examined in the light of Saint Venant’s plasticity 
condition. The usual assumptions are made. In these conditions 
the stresses on any radius can be expressed by the stresses on 
any other radius with the help of linear relationships. Then, cal- 
culation for a semi-elastic disk can be based on the results ob- 
tained for elastic disks and, in particular, the calculations made 
by V. F. Riess [‘'The calculation of rotating turbine disks,’’ Sov. 
Kotloturbostr. 1936(1), 1938(1)] for disks of rectangular, conical, 
and hyperbolic profile. 

The calculation method consists in determining for a particular 
boundary between the elastic and plastic regions the correspond- 
ing rotational velocity and stresses in the disk. To reduce the 
volume of calculations, a plan is put forward by which the calcu- 
lation is made for the elastic, purely plastic and, additionally, the 
purely elastic disk. A numerical example of such a calculation is 
given. 

It must be pointed out that the suggested method of analysis is 
founded on the assumption that the circumferential stress is 
greater than, or equal to, the radial stress in the disk. 

Courtesy Referativnyi Zhurnal E. I. Grigolyuk, USSR 
Translation, courtesy Ministry of Supply, England 


Buckling Problems 
(See also Revs. 3217, 3218, 3272, 3285) 


3255. Czitary, E., Buckling of stiffened columns (in German), 
Ost. Bauzeitschr. 12, 1, 14-18, Jan. 1957. 

Author derives equations for critical buckling load of a uniform 
elastic vertical column stiffened by wires stretched from its ends 
to and between adjacent ends of two sets of crossed horizontal 
struts whose centers are pin-mounted to column axis equidistant 
from column midlength. Buckled shape is taken to be symmetric 
about midlength. Buckling plane examined coincides with, or is 
oriented at 45° with respect to, one of two planes containing ver- 
tical stiffening wires and horizontal struts. 

In addition to usual parameters of column length and bending 
stiffness, critical buckling load is found to depend on wire pre- 
tension and extensional stiffness, strut location and length, and 
buckling plane orientation (load is lower for in-plane buckling). 
With proper selection of parameters, buckling load of stiffened col- 
umn can almost quadruple unstiffened column buckling load. Au- 
thor suggests that this result may be expected intuitively since 
antisymmetric mode shape of column corresponding to increased 
critical load does not utilize stiffening effect of wires. 

Above a critical lateral displacement at which wire on concave 
side of column slackens, critical buckling load also depends on 
lateral deflection. However, author states that for usual values 
of the parameters, maximum load is reached before critical lateral 
displacement is exceeded. 

Reviewer comments that very light pre-tension in wires and very 
short struts may produce unusual parameter values, and that under 
these circumstances the possibility of increased load-carrying ca- 
pacity of the column for values of lateral deflections above the 
critical should not be overlooked. 

W. E. Jahsman, USA 


3256. Petre, A., Buckling of straight beams subjected to axial 
shock (in Roumanian), Studii si Cercetari de Mecan. appl. 7, 1, 
1956 and Rev. Mecan. appl. 2, 1956. 

The maximum normal unit stresses and the deformation are cal- 
culated for a beam subjected to axial shock, without taking into 
account the mass and the wave effect. 


Assuming that the shock buckling occurs when the instantaneous 
load is equal to the statical critical load, the normal stresses were 
determined in the critical state, the beam flexibility also being 


taken into consideration. M. Mihailescu, Roumania 


3257. Hansbo, S., The critical load of rectangular frames ana- 
lysed by convergence methods, Trans. Chalmers Univ. Technol. 
no. 179, 47 pp., 1956. 

Paper deals with the problem of framework stability when joint 
translations are possible. It gives an extension of the conver- 
gence methods suggested by Lundquist and Hoff and shows how to 
solve the buckling problem by successive moment distribution in 
the case of rectangular frames. Two convergence methods of de- 
termining the buckling load are described, one based on the prin- 
ciple of moment distribution for frames with sidesway, suggested 
by C. T. Morris and here extended to include the effect of axial 
load, and another based on a matrix solution of the successive mo- 
ment distribution when sidesway is possible. 

Tables of stiffness coefficients, carry-over factors, and side- 
sway coefficients for members with constant bending rigidity are 
calculated for different values of axial forces. 

From author’s summary by A. J. Bignoli, Argentina 


3258. Haaijer, G., Plate buckling in the strain-hardening range, 
Proc. Amer. Soc. civ. Engrs. 83, EM 2 (J. Engng. Mech. Div.), 
Pap. 1212, 48 pp., Apr. 1957. 

In continuous frames designed according to limit design theory, 
relatively large plastic strains must be sustained by the flanges 
of beams without buckling. With this application in mind, author 
considers both plates with two edges elastically restrained and 
plates with one edge free and one edge restrained, the ends being 
simply supported. Material is assumed to be originally isotropic 
but orthogonally anisotropic in the strain-hardening range. The 
stress-strain curve of mild steel is approximated by three lines, 
the middle one being horizontal. The octahedral shear theory of 
yielding and an incremental plasticity theory are used, taking ini- 
tial imperfections into account. 

The theory is supplemented by tests on compression coupons to 
determine stress-strain relations in the strain-hardening range, and 
on angle and wide-flange sections in pure bending and axial com- 
pression to check the theory. The comparison with theory depends 
largely on a ‘‘coefficient of restraint’’ B, which a preliminary ex- 
amination of che test data indicates to be between zero and 0.05. 
A graph shows that, for this range of fA, the theory indicates a 
half-wave-length to flange-width ratio of between about 2:2 and », 
The range of comparable test values is between 2.0 and 2.4. Au- 
thor believes this ‘‘shows that the theory gives a good description 
of actual behavior.’’ In view of the indeterminate nature of B, 
such a conclusion may be justifiable; but, in reviewer's opinion, 
the point could stand further discussion. 

There appears to be some confusion in the list of symbols, 
where ‘‘y = function defined by Eq. (6.10).’’ Equation (6.10) does 
not contain y. In the text, x is twice defined in the same way as 
W in the list of symbols; yw does not appear in the text. 

A. D. Topping, USA 


3259. Kloppel, K., and Scheer, J., Buckling stresses for a rec- 
tangular plate with two longitudinal stiffeners dividing the plate 
width in three equal parts, assuming Navier’s boundary conditions 
(in German), Stablbau 25, 11, 265-274, Nov. 1956. 

Plate is subjected to eccentric buckling in its plane, including 
the cases of pure compression and pure bending. Authors describe 
how eigen values are computed from buckling determinants. Re- 
sults are presented in graphs for buckling stress coefficient k as 
a function of aspect ratio, ratio between moments of inertia of 
stiffener and plate, and ratio between cross sections of stiffener 
and plate. Also graphs are given of minimum moments of inertia 
ratio required to raise & to that of most loaded panel, assuming 


Navier’s boundary conditions to apply for it. 
P. P. Bijlaard, USA 
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8260. Hai-Chang, H., and Po-Ming, S., On the equilibrium and 
stability of elastic thin-walled cylinders, Scientia Sinica 5, 2, 
185-204, June 1956. 

Neglecting bending stiffness and assuming that cross sections 
move as rigid bodies during deformation, authors obtain a strain- 
energy expression and differential equations. These are nothing 
more than beam equations with transverse shear deformation not 
neglected. Equations are solved for simply supported cylinders. 

F. DiMaggio, USA 


3261. Maag, H., Buckling of helical springs under the influence 
of compression and conservative torsion (in German), Ing.-Arch, 
25, 2, 113-133, 1957. 

Previous results for buckling loads of a helical spring depended 
on statical stability criteria. When load includes torque, it does 
not necessarily conform to Ziegler’s definition of a conservative 


system and, accordingly, a statical criterion may not be legitimate. 


Certain types of torsional loading (semi-, quasi-, pseudo- tangen- 
tial moment) do conform, and paper deals with these combined with 
axial compression. Buckling conditions are found from differential 
equations, and shown in curves, for five sets of end conditions: 
(1) clamped-clamped; (2) clamped-sliding (transverse); (3) 
clamped-free; (4) clamped-pinned; (5) pinned-pinned. 

J. N. Goodier, USA 


Joints and Joining Methods 
(See also Revs. 3271, 3279) 


Book—3262. Jensen, A., Applied strength of materials, New 
York, McGraw-Hill Book Co., Inc., 1957, xiii + 343 pp. $5.75. 

An elementary text for one-semester courses in colleges and 
technical institutes where the subject must be taught without 
using calculus. Explanations are necessarily labored because of 
this, and indeed it is not possible to avoid using the concepts of 
calculus entirely (e.g., pp. 148-50, where the shear stresses in 
beams are discussed). Material considered includes: stress and 
deformation; properties of some engineering materials; riveted and 
welded joints; thin-walled pressure vessels; torsion of shafts; 
centroids and areal moments of inertia; shear and moments in 
beams; stresses, design and deflection of beams; statically in- 
determinate beams; stresses caused by eccentric loads; and 
columns. Appendices give derivations of various formulas (using 
calculus), and design tables. J. L. Lubkin, USA 


Book—3263. Hammond, R., Engineering structural failures, New 


York, Philosophical Library, Inc., 1956, 224 pp. $12.00. 

The causes and results of failures of structures during the past 
century are described. The types of structures described are 
earthworks, dams, sea walls, wharves, breakwaters, buildings, 
bridges, tunnels, and airplanes. Special problems of failure due 
to vibration, to earthquake and to subsidence are presented. 
Welded structures of steel or light alloys in ships, bridges, and 
components of machines are included. A section is devoted to 
methods of testing materials and structures, using both scale 
models and full-scale structures. Noteworthy failures discussed 
include the Tacoma Narrows bridge, the Sidney water tunnel, and 
the de Havilland Comet airliners. J. N. Thompson, USA 

3264. Hickerson, T. F., Analysis of multi-story building frames, 
Proc. Amer. Soc. civ. Engrs. 83, ST 3 (J. Struct. Div.), Pap. 1233, 
20 pp., May 1957. 


It is shown how static wind stresses in multistory building frames 


may be analyzed by slope-deflection theory of G. A. Maney. 

Analysis is essentially duplication of earlier work by J. E. Gold- 
berg | “Wind stresses by slope deflection and converging approxi- 
mations,’’ Trans. Amer. Soc. civ. Engrs. 99, p. 962, 1934]. Main 
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equations (Eqs. 1, 2, 9, 10, 12, 13, 15, 16, 17, 27) are same as 
those of Goldberg. The two authors use similar iteration pro- 
cedures to solve simultaneous linear equations. Apparently, 
referees should have required explanation of progress implied by 
remark that author’s approximations are ‘‘in line with the pre- 
liminary assumptions of Goldberg.” 

H. L. Langhaar, USA 


3265. Prager, W., Minimum-weight design of a portal frame, 
Proc. Amer. Soc. civ. Engrs. 82, EM 4 (J. Engng. Mech. Div.), 
Pap. no. 1073, 10 pp., Oct. 1956. 

Assuming that the unit weight of a structural member is pro- 
portional to the & power of its fully plastic moment, the posi- 
tive exponent % being smaller than unity, author analyzes the 
problem of minimum weight design using geometrical concepts for 
spaces of n dimensions, illustrating graphically the situation for 
two dimensions. 

A complete example is developed using & = 2/3 for a portal 
frame previously studied by Foulkes with & = 1. A chart is ob 
tained and compared with the same in Foulkes case, observing 
the appearance of distortions in it, but conserving the same general 
arrangement. A. J. Bignoli, Argentina 

3266. Martin, H. C. Truss analysis by stiffness considerations, 
Proc. Amer. Soc. civ. Engrs. 82, EM 4 (J. Engng. Mech. Div.), 
Pap. 1070, 20 pp., Oct. 1956. 

Author presents a method for analyzing redundant pin-connected 
trusses. Using matric notation, force and deflection are related to 
stiffness analogous to that in a simple spring. Once stiffness 


matrix is established, unknown deflections can be evaluated corres- 


ponding to any given set of extemal forces. A slight change in 
design will only effect the stiffness matrix; that renders compara- 
tive designs simple. Two numerical examples are worked out. 
Reviewer believes this is the paper preceding the one by same 
author and others entitled ‘Stiffness and deflection analysis of 
complex structure,”’ J. aero. Sci. 23, 9, 805-823, Sept. 1856 [AMR 
10, Rev. 1776]; the method is as efficient as number of redundancy, 
provided computations are performed on a high-speed digital 
computer. D. H. Cheng, USA 


| 3267.| Lightfoot, E., The analysis for wind loading of rigid- 
jointed multi-storey building frames, Part I, Civ. Engng., Lond. 
51, 601, 757-759, July 1956. 

Different stepwise approximating procedures are used for the 
analysis of multistory multibay rectangular frames. Of these, the 
two-cycle procedure introduced by C. T. Morris [Trans. Amer. Soc. 
civ. Engrs. 96, Pap. 793], which is essentially identical with the 
methods known as Grinter’s, von Haller-Kranl’s and of Zaytzeff, is 
the most remarkable. 

Unfortunately, the two-phase procedures converge with great 
difficulty when the columns of the frame are rigid compared to 
beams. For such cases, reviewer suggested ‘n March 1947 the 
application of a three-cycle method [Miegyetemi Kozlemenyek 2, 
22-36, 1948]. A similar method was suggested later, but only for 
one-bay frames, by N. Naylor [Struct. Engr. 28, 4, 99-102, Apr. 
1950]. 

Author regards multibay frames as a series of one-bay frames 
(Principle of multiples). This series of frames is then substituted 
by a frame of equal stiffness consisting of a multistory column 
(equivalent column) with fixed base and beams projecting from it 
on one side. The ends of the latter pointing away from the columa 
are hinged. The stiffness of the subsidiary column is identical 
with that of the sum of the stiffnesses of the columns substituted, 
and the stiffnesses of the projecting beams equal the sum of 
twelve times the stiffnesses of the substituted beams. In the 
course of calculation, the original loads are applied to the sub 
sidiary column and the joint balancing moments resulting from this 
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loading are determined. Then the terminal moments found for the 


equivalent column are divided out to the columns of the corres- 
ponding series of stories, and the terminal beam moments are 


shared out to the beam ends of the corresponding series of stories. 
Distribution is made in proportion to the stiffnesses of the respec- 


tive elements. Moments thus obtained are the first approximation 
of the final moments. It is expedient to correct them by repeated 


application of the Morris method. 


P. Csonka, Hungary 


3268. Lightfoot, E., The analysis for wind loading of rigid- 
jointed multi-storey building frames, Part II, Civ. Engng., Lond. 


51, 602, 887-889, Aug. 1956. 


Author presents examples to illustrate the method proposed in 


the first part of this paper. These examples prove that the moments 


determined with the aid of the equivalent column are very pre- 
cise even after one single correction, at all events accurate 
enough to satisfy practical needs. The procedure applies with 
some modification to frames with hinged bases, to cases of inter- 
panel loading, as well as to parallel-chorded Vierendeel girders. 
The new procedure excels over the known 3-cycle methods by 
its lucidity and therefore deserves serious attention of structural 


engineers. 


3269. Murray, N. W., Behaviour in the elastic range of triangular 


P. Csonka, Hungary 


frameworks with rigid joints, Parts 1, 2, Civ. Engng., Lond. 50, 
590, 875-876, Aug. 1955; 50, 591, 1001-1004, Sept. 1955. 


Paper establishes the effect of joint rigidity on the performance 


of russes. A comprehensive analysis is made of triangular 
trusses where the deformed shape of a strut is calculated under 
consideration of axial strain, eccentricity of the applied longi- 
tudinal force, effect of end moments, stiff gussets at ends of 


strut, and initial crookedness of strut. The shortening of a membe 


due to bending is neglected. Elastic relations between end 
moments and end rotations are thus obtained which, together with 


the angular compatibility and equilibrium equations for the joints, 


are solved for the joint rotations. (The compatibility equations 
take into account angular effects due to the changes of length of 
all struts.) Joint rotations are then plotted as functions of 
applied load and compare satisfactorily with experimental results 


for three trusses of different proportions. 


F. T. Geyling, USA 


3270. Lyle, E. S. E., Analysis of frames with non-prismatic 
members, Concr. constr. Engng. 51, 12, 563-566, Dec. 1956. 


3271. Stern, E. G., Wood, plywood or steel gusset plates for 
nailed trussed rafters, Virginia Polyt. Inst. Wood Res. Lab. Bull. 


no. 29, 1-12, Mar. 1957. 


Design details are discussed for nailed trussed rafters assembled 
with wood, plywood, and steel-gusset plates. With the information 


presented, it should be feasible to determine which means of 
jointing is most economical for given local conditions. 


From author’s summary 


3272. Nichols, R., Stability of honeycomb sandwich panels in 
shear, Coll. Aero. Cranfield Note 55, 8 pp., Oct. 1956. 


3273. Rockey, K. C., and Jenkins, F., The behaviour of web- 


plates of plate girders subjected to pure bending, Struct. Engr. 35, 


5, 176-189, May 1957. 


Paper describes an experimental examination of the behavior of 


web plates subjected to bending stresses applied in the plane of 


the plate. The tests described deal with 


both elastic and in- 


clastic buckling of web plates and provide information on the 


postbuckled behavior of web plates. 


From authors’ summary 
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3274. Shelengovski, F., The longitudinal bending of a girder 
under variable load (in Russian), Bull. Polsk. Akad. Nauk Otd. 
(IV) 2, 1, 37-39, 1954; Rej. Zb. Mekb. 1956, Rev. 3936. 

A solution in Bessel functions is given for the problem of 
longitudinal bending of a freely supported girder under a load 
uniformly distributed longitudinally and a concentrated load on 
the upper end solved earlier by A. N. Dinnik [/zv. Donsk. poli- 
tekhn. in-ta, 1913]. Instead of representing the critical load due 
to the weight of the girder, which should be 18.5F//I?, the paper 
gives 25.6El/I’. I. V. Kiseleva, USSR 
Courtesy Referativnyi Zhurnal 
Translation, courtesy Ministry of Supply, England 


3275. Lopatin, B. V., The statics of barrel vaults irregularly 
loaded with a radial pressure (in Russian), Sb. nauch. tr. lvanovsk. 
energ. in-ta 6, 3-9, 1955; Re/. Zb. Mekb. 1956, Rev. 3922. 

Castigliano’s method is applied to the analysis of rigid, double- 
hinged and three-hinged circular arches loaded with a radial 
pressure the intensity of which increases from the foot to the 
crown of the arch. The influence of compression of the arch on 
the bending moments is neglected. 

Curves of the moments along the vault with and without hinges 
are given. For comparison, the case of a two-hinge vault with 
movable abutments is considered. 

Courtesy Referativnyi Zhurnal N. I. Bezukhov, USSR 
Translation, courtesy Ministry of Supply England 


3276. Stevens, L. K., Carrying capacity of mild-stee! arches, 
Proc. Instn. civ. Engrs. 6, 493-514, Nov. 1956. 

In this paper, plastic theory is applied to the design of mild- 
steel arches. First, author reviews present state of the question. 
The two mai: characteristics peculiar to an arch are as follows: 
first, the considerable axial forces associated with arch action 
reduce the maximum moment of resistance of the section that can 
be developed. Secondly, a small deformation may produce signi- 
ficant changes in the force and bending-moment diagrams. For 
these reasons, the load/deflexion behavior and collapse condi- 
tions predicted by the simple plastic theory may be considerably 
in error; this theory is particularly wrong for arches in which the 
axial forces are high and the thrust line lies close to the rib. 

Author discusses in detail how to take account separately of 
these two characteristics and assumes that a reasonably accurate 
estimate of the collapse load can be obtained by adding these 
individual reductions. This method gives an optithistic approxima- 
tion of the true collapse load. Its accuracy is best when the 
moment/curvature relation has a well-defined plastic moment and 
the action of the arch is predominantly bending. 

Paper describes an experimental program including tests to 
destruction of both small and large-scale arches with various 
loadings, shapes, and end conditions. These tests provide 
confirmation of the theoretical results, which enable recommenda- 
tions to be made for a method of design suitable for practical arch 
structures. Ch. Massonnet, Belgium 


3277. Shelistenko, L. P., The influence of residual stresses on 
the total strength of welded H-sections in compression (in Russian), 
Zh.-d str-vo no. 2, 22-24, 1954; Ref. Zb. Mekh. 1956, Rev. 3939. 

Description of the experimental investigation of the total 
strength of centrally compressed, welded girders of H-section. 

From the results of these experiments, author arrives at the 


following conclusions: 
(1) The residual welding stresses in welds added to the stresses 


due to extemal loading may cause a reduction in the critical load 


value under compression load. 
(2) The influence of these residual stresses is most pronounced 


in longitudinal bending, in the semi-elastic region in the range of 








bending from 40 to 100. For values below 40, this influence is 
insignificant. In the elastic region of longitudinal bending the 
residual internal stresses do not influence the critical load value. 

(3) Heat treatment, by reducing the intemal residual stresses, 
substantially increases the critical load value of H-section 
members for bending values between 40 and 100. 

It is suggested to utilize the results of this research for the 
calculation of welds with cross sections of dimensions approach- 
ing those used in the experiments or having a similar distribution 
of the residual stresses. N. S. Ganiev, USSR 
Courtesy Referativnyi Zhurnal 
Translation, courtesy Mintstry of Supply, England 


3278. Vilassew, V. Z., Thin-walled three-dimensional structures 
of the type of prismatic envelopes of a multiple-hinged profile 
(in Russian), ‘‘Calculations for strength, rigidity, stability and 
oscillation,’’ Moscow, Mashgiz, 7-27, 1955; Re/. Zh. Mekb. 1956, 
Rev. 3831. 

Calculation of the cross section of a ferro-concrete retaining 
wall is discussed. The cross section consists of a vertical wall 
receiving the thrust of the soil, a foundation slab, and two diagram 
abutments. The vertical wall is a prismatic envelope (block) 
having in the cross section a number of totally enclosed rec- 
tangular cell profiles. Author conducts this calculation by means 
of a known variational method developed by him. 

In comparing certain variant forms of walls with different //H 
(span to height of wall) ratios, author arrives at the following 
conclusions: 

(1) At low values of //H (<1), the wall can be regarded as 
inertialess and exposed only to transverse bending moments due 
to the local load. 

(2) The normal longitudinal stresses at first increase with in- 
creasing //H, then decrease. 

The laws of similarity of such structures are touched upon. 

Considerations are put forward on the erection of retaining 
walls of the type discussed, of monolithic ferro-concrete with 
movable shuttering, as well as of prefabricated ferro-concrete unit 
construction. Kh. Kh. Laul’, USSR 
Courtesy Referativnyi Zhurnal 
Translation, courtesy Ministry of Supply, England 


3279. Reshetov, L. N., Structural formulas for flexibly jointed 
mechanisms (in Russian), Vopr. teorii mekhanizmov i mashin; 
Moscow, Mashgiz, 17-20, 1955; Re/. Zh. Mekh. 1956, Rev. 3429. 

A flexible joint is defined as a kinematic couple uniting two 
rigid links. It is shown that a cord imposes a single state of 
connection, whereas a belt implies three states of connection. 
Equations are written for the number of degrees of freedom of two- 
and three-dimensional mechanisms incorporating flexible joint 
connections, for which allowance is made by introducing an 
additional term in the form of a number of flexible couples. The 
use of these formulas requires a number of assumptions listed by 
the author; e.g. for the examples adduced by the author, of a 
lifting mechanism and the mechanism of a reversing excavator 
shovel, the formulas give 5 and 4 degrees of freedom, respectively, 
for a two-dimensional mechanism, and 8 and 4 correspondingly for 
the three-dimensional case. Having obtained this result, author 
indicates the simplest motions of the individual links correspond- 
ing to the number of degrees of freedom found, disregarding the 
fact that such motions as the swinging of pulleys on ropes and 
slipping of pulleys are not characteristic of the normal motion of a 
mechanism. In calculating the number of degrees of freedom of a 
three-dimensional mechanism, the number of general states of 
connection is not considered. The erroneous nature of the 
suggested method is obvious. F. M. Korovskii, USSR 
Courtesy Referativnyi Zhurnal 
Translation, courtesy Ministry of Supply, England 
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Book—3280. Guerrin, A., Reinforced concrete. Ill. The 
foundations [Traite de Beton Arme. Ill. Les Fondations] Paris, 
Dunod, 1955, ix + 315 pp. 


3281. Polivka, J. J., Precast concrete comes of age, Cons}. 
ing Engr. 9, 1, 58-63, Jan. 1957. 

Construction methods of precast and prestressed concrete were 
used in the U.S. half a century ago and American engineers and 
builders are not far behind Europeans in these techniques, now 
considered to be a recent development in a structural design. 
Several early U.S. designs are thoroughly described, showing how 
much good work was done with precast concrete already at the 
beginning of this century. It is emphasized that certain stagnation 
of interest, lack of concern for economy, and the enormous growth 
of the American steel industry was responsible for the decline in 
use of precast concrete as a most economical permanent material. 
Several recent precast-concrete structures which show new im- 
provements are illustrated; also Frank Lloyd Wright’s proposal for 
the 2nd San Francisco Bay crossing, submitted to the California 
State Legislature Committee in 1949. This beautiful bridge of 
precast and prestressed concrete was very favorably commented on 
by experts of the Committee. Other spectacular structures as 
examples of modem progress are illustrated, such as the Tioga 
Building in Berkeley, Calif., designed by Edwin Judson Schruers, 
architect and the International Grain Exchange Building in 
Rotterdam, Holland, designed by J. F. Staal. 

From author’s summary 


3282. Negru, L., Design and installation of manufacturing sites 
for precast concrete members (in Rumanian), Indust. constr. Mater. 
constr. 7, 6, 338-350, 1956. 

Study and investigation of efficiency and economy in manufac- 
turing precast concrete members, especially as to hardening 
process, dismantling, higher-strength concrete during the winter 
time. Experiences with various methods of forming, curing, 


vibration, concrete mixes, admixtures, etc. are reported. 
J. J. Polivka, USA 


3283. Lazarevic, D., Stress distribution in box and corrugated 
sections (of reinforced-concrete members) with small eccentricity 
(in Serbian), Na¥e Gradevinarstve 10, 9, 1305-1317, 1956. 

Such sections used in precast members and also in large ele- 
ments and structural parts poured in place should be designed for 
maximum bearing capacity. Author presents simplified methods of 
design. For ratios between the tensile and compressive stress 
not exceeding 1/4 it is possible to determine minimum depth of the 
member without ignoring the tension zone. Designs for small and 
large eccentricities are investigated and numerical examples 


worked out. J. J. Polivka, USA 


3284. St. Georgescu, G., Industrial concrete floors with thermal 
insulation (in Rumanian), Indust. constr. Mater. constr. 7, 8, 471- 
478, 1956. 

Author describes usual types of industrial floors and investi- 
gates their thermal insulation theoretically and on the basis of 
tests. He proposes a new type of precast concrete floor assembled 
of units of reinforced concrete, 50 cm (20 in.) sq, 5 cm (2 in.) 
thick, with adequate corner supports resting on rough concrete 
underlayer. Continuous space under the top slab is filled with 
mineral wool or other highly insulating material. Thermal trans- 
mission coefficient of such floors is still a little lower than that 
of foam concrete and only 35% of the value for ordinary concrete. 
The results of the research are suggested for use in building 
specifications. J. J. Polivka, USA 


3285. White, M. W., and Thurlimann, B., Study of columns with 
perforated cover plates, Bull. Amer. Rly. Engng. Assn. 58, 531 
(part 1), 173-292, Sept.-Oct. 1956. 
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Report gives complete analytical and experimental verification 
of built-up box columns having shear webs with lightening holes. 
Analytical portion summarizes axial and bending stiffness, ulti- 
mate load with or without eccentricity, local buckling, perforated 
plate shear, and stress concentrations due to perforations. 

Experimental results of tests by the National Bureau of 
Standards, Louisiana Department of Highways, and Bureau of 
Public Roads are reviewed, and results from tests at Fritz Engr. 
Lab. are reported. Analytical and experimental consideration 
are found to be in sufficient agreement to allow design recommenda- 
tions to be made. 
Reviewer considers this a valuable design reference. 

J. A. Cheney, USA 


3286. Moehler, K., Modern timber bridges, Deutscher Zinmer- 
neister 57, 14, 278-297, July 1955. 

A comprehensive, well-illustrated survey is made of various 
types of nailed foot, pipe, highway, and railroad bridges and bridge 
falseworks, which were erected during the past fifteen years in 
Germany. While most of the heavy bridges were built as emergency 
structures, the lighter foot and pipe bridges are of a more perma- 
nent nature. The experiences gained during the construction of 
these structures can be well applied to the temporary falseworks 
required for the erection of concrete structures. 

E. G. Stern, USA 


3287. Steinhardt, O., A footbridge of 98-ft. span, Deutscher 
Zinmermeister 57, 14, 298-300, July 1955. 

Two nailed arched plate girders of almost 100-ft span, forming 
a footbridge over the Lahn, Germany, are described in detail. The 
finished bridge was floated into place within the relatively short 
time of two work days. E. G. Stern, USA 


3288. VanDyke, J. C., Recent developments in engineered 
timber construction, ASME Ann. Meet., New York, N. Y., Nov. 
1956. Pap. 56-A-136, 8 pp. 


3289. Zacopceany, A., Industrialization of construction with 
standardized structural elements (in Rumanian), Indust. constr. 
Mater. constr. 7, 6, 322-338, 1956. 

Author describes the importance of standardization and indus- 
trialization of buildings by using prefabricated light structural 
elements, as normalized in 1955. Types of structural members, 
their fabrication and erection are thoroughly discussed and com- 
pared with those fabricated in other countries, especially the 
various methods of assembly. Details (sizes, dimensions, rein- 
forcements, etc.) of floor and roof panels are described and amply 
illustrated, as e.g., (1) floor panels, 6.00 x 1.50 (20 x 5 ft), con- 
sisting of approximately 5-ft slabs, 1 1/8 inch thick, with 4x 
10-in. ribs; (2) floor panels, 6.00 x 2.25 m (20 x 7.4 ft), with 2 3/4 
thick slab, resting on frame with 4 x 14 cross section; (3) roof 
panels similar to (1), 1.5 m wide, spanning 12 m (39 ft), slab 
thickness 1 1/8 inch, depth of longitudinal beams increasing from 
30 to 75 cm at the center (11.8 to 30 in.); (4) floor panels, 


similar to (1), 4.50 x 1.5 m (15 x 5 ft). 
J. J. Polivka, USA 


329. Aldrich, H. P., Jr., Site preloading eliminates piles for 
two oil storage tanks, J. Boston Soc. civ. Engrs. 44, 1, 16-35, 

Jan. 1957. 

Site preloading is occasionally a practical and economical 
method of controlling foundation settlements. This is especially 
true under the following conditions: (1) When earth fill is needed 
at the site for other reasons, such as grading for parking areas, 
etc., or when earth is readily available at or near the site. (2) 
Vhen the compressible strata are inorganic and where the soil type 
and strata thickness are such that compression will occur rapidly. 
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(3) When sufficient time is available for a thorough soil engineer 
ing study and for the preloading operation itself. 

In the project which is described, site preloading appears to 
have saved the owner more than $100,000 over the cost of a pile 
foundation. From author’s summary 


3291. Housner, G. W., Dynamic pressures on accelerated fluid 
containers, Bull. seism. Soc. Amer. 47, 1, 15-35, Jan. 1957. 

An analysis is presented of the hydrodynamic pressures 
developed when a fluid container is subjected to horizontal 
accelerations. Simplified formulas are given for containers hav- 
ing two-fold symmetry, for dams with sloping faces, and retaining 
walls. The analysis includes both impulsive and convective 
fluid pressures. 

From author’s summary by H. N. Abramson, USA 


Structures 


(See Revs. 3192, 3194, 3196, 3220, 3223, 3224, 3225, 
3243, 3251, 3255, 3307, 3316, 3319, 3320, 3323, 
3324, 3325, 3326, 3334, 3336) 


Rheology (Plastic, Viscoplastic Flow) 
(See also Revs. 3235, 3251, 3330, 3373, 3433) 


3292. Jung, H., Contribution to plasticity theory (in German), 
Ing.-Arch. 25, 1, 26=31, 1957. 

Paper gives a clear summary of the existing flow theory of plas- 
ticity, which is based on the concept of isotropic hardening in 
plastic deformation. Regarding a plane of discontinuity in the ve- 
locity field, like the elastic-plastic boundary, as the limiting case 
of a thin layer producing a continuous transition from one velocity 
field to the other, it is observed that nonlinear terms should be 
taken into account in the expression for the rate of strain. The 
extremum principles are derived in a very concise form. 

J. F. Besseling, Holland 


3293. Urbanowski, W., Galerkin vector and its application to 
some problems of the theory of plasticity (in Polish, with English 
and Russian summaries), Zesz. nauk. PW, 23, Budownictwo, no. 6, 
1-39, 1956. 

On the basis of ample literature on the subject, author presents 
a generalization of the theory of the Galerkin vector to the case of 
an isotropic homogeneous body. The theory is completed by rela- 
tions between strain and stress components, and those of Galer- 
kin vector. The formulas are derived for a general system of 
curvilinear coordinates. 

As illustration of the theory are solutions of: Kelvin’s problem, 
Mindlin’s first and second problem, Boussinesq’s and Cerruti’s 
problem. These examples show Galerkin vector to be a powerful 
instrument for solving concrete problems. 

Z. Mossakowska, Poland 


3294. Drapkin, L. G., An experimental analysis of the ultimate 
plastic change of form of a laminated metal (in Russian), Trudf 
Leningr. voen.-mekb. in-ta. no. 1, 161-165, 1954, Moscow-Lenin- 
grad, Mashgiz; Re/. Zb. Mekb. 1956, Rev. 3865. 

The experimental results of an investigation of the ultimate 
state of plastic deformation of a metal undergoing different 
changes of form are given. 

The investigation of the deformation of laminated workpieces 
consisting of successive thin layers of metal ~ 0.15 mm which, 
according to the author, practically retain the mechanical proper- 
ties of the monolithic metal enables the plastic flow to be investi- 
gated separately for each such layer. 











16 photographs are included of the macrostructure, together with 
brief descriptions of the results of some experiments on the inves- 
tigation of the ultimate deformation of a laminated metal under dif- 
ferent forms of loading. V. D. Lisitsyi, USSR 
Courtesy Referativnyi Zhurnal 


Translation, courtesy Ministry of Supply, England 


3295. Isaksson, A., Creep rates of eccentrically loaded test 
pieces, Trans. roy. Inst. Technol. Stockholm no. 110, 33 pp., 
1957. 

A thorough and exhaustive theoretical study of the effect of ec- 
centric load application upon the observed creep rates in tensile 
creep tests. Because of the nonlinearity of the creep laws, small 
eccentricities can have large effects. Specimens of various cross 
section are investigated, and the changes in alignment in conse- 
quence of creep during the test are studied. Author recommends 
that eccentricity divided by specimen depth should not exceed 
0.01; actual testing machines often yield 0.05. 

N. J. Hoff, USA 


3296. Oding, |. A., and Ivanova, V. S., Analysis and applica- 
tion of certain creep criteria (in Russian), Bull. Machine Construc- 
tion no. 5, 62-66, 1955; Re/. Zh. Mekh. 1956, Rev. no. 3099. 

Starting from the known approximate relationships 


Bal ~- Dan 
= Po?, bite = Doe [1] 


in which Up is the rate of creep, o the stress, t);,, the life until 
destruction, 0,, the endurance limit, authors represent the charac- 
teristic of heat resistance ¢, = Uotiite which they had earlier intro- 
duced, called the plastic resource, in the form 

€,= ppe/4 aoe [2] 

The values of the coefficients P, p, D, d which enter Eqs. [1] 
and [2] are calculated according to the creep limits, and the endur- 
ance for certain sorts of steel and certain temperatures in the 
range between 470 and 700° are given. The value of these coeffi- 
cients for various types of steel varies within very wide limits. It 
is noted that the plastic resource determined according to Eq. [2] 
characterizes both the capacity of the metal to resist deformation 
and the duration of its life. Therefore it is expedient to determine 
the choice of the amount of strength for machine parts working in 
conditions of creep according to the value ¢. 

For steel, authors consider the best combination of characteris- 
tics of creep and endurance one in which the value ¢, exceeds the 
value of the permissible deformation two or three times. 

Courtesy Referativnyi Zhurnal F. S. Churikov, USSR 
Translation, courtesy Ministry of Supply, England 


3297. Golubev, T. M., The influence of progressive deformation 
on the spreading of an ingot in the roughing mill (in Russian), 
Trudi Sibirsk. Metallurg. in-ta no. 1, 5-19, 1954; Re/. Zh. Mekb. 
1956, Rev. no. 1632. 

Tests ‘n the laboratory rolling mill as well as observations un- 
der production conditions on a roughing mill have shown that the 
spread of deformation through the thickness of the ingot takes 
place irregularly. The greatest spread takes place in the vicinity 
of the contact surfaces. In the middle layers of the ingot, spread- 
ing is, as a rule, absent (in the first passes), and in some cases 
the spread is even negative. Experiments on plasticine models 
have shown that, at H/B = 1.5 or less, deformation extends to the 
middle layer (H = thickness, B width of the slab). In rolling in- 
gots on the roughing mill, it is found that from a ratio of H/l, = 
3.5 and more, the spread in the middle layer of the ingot is prac- 
tically zero (ly = chord of the arc of contact), while the value of 
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the mean spread is constant bh... = 0.08 Ab). To calculate 
the mean spread for H/1 , < 3.5, an empirical formula 


/Ab 
ls = 0.5 Ab = 0.12 H R 


is suggested. V. G. Osipov, USSR 
Courtesy of Referatiuvnyi Zhurnal 


Translation, courtesy Ministry of Supply, England 


3298. Bykov, V. A., Some singularities in the resistance of 
rolled steel blanks to plastic deformation and failure (in Russian), 
Trudf Leningr. Korablestroit. in-ta no. 14, 135-144, 1954; Ref. Zh, 
Mekh. 1956, Rev. 4063. 

The resistance of steel to plastic deformation and failure is ip. 
vestigated in relation to the arrangement of the samples with refer. 
ence to the direction of rolling. The results obtained confirm 
earlier data, e.g. Ya. B. Friedman, S. I. Ratner, Zav. laboratoriya, 
11, 2/3, 195-209, 1945. 

Simultaneously, the question of the resistance to semi-elastic 
torsion of structural steels is investigated. It is found that the 
residual strains can be calculated by the formulas derived from the 
behavior of an ideally plastic material. 

A substantial difference is disclosed between the development 
of the rupture stresses in torsion and tension, while the true shear 
stress remains practically constant (1.26 and 1.21, respectively), 
This is to be explained by the anisotropy of rolled steel. 
Courtesy Referativnyi Zhurnal I. A. Razov, USSR 
Translation, courtesy Ministry of Supply, England 


3299. Seaman, F. E., Determination of creep strain of concrete 
under sustained compressive stress, J. Amer. Concr. Inst. 28, 8, 
803-810, Feb. 1957. 


3300. Trifan, D., On a complementary energy principle, |. Math. 
Mech. 6, 1, 87-90, Jan. 1957. 


Failure, Mechanics of Solid State 
(See Revs. 3263, 3305, 3314, 3499) 


Material Test Techniques 
(See also Revs. 3295, 3321) 


Book—3301. Debing, L. M., edited by, Quality control for 
plastics engineers, New York, Reinhold Publishing Corp., 1957, 
viii +142 pp. $4.95. 

Plastics items are typically mass-produced and therefore are an 
excellent field for statistical quality control. Most individuals 
directly concerned with production have little time, and may not 
have the necessary mathematical background, to master proba- 
bility theory. This book is intended for them. It covers the es- 
sential procedures in putting quality control to work in the shop 
without complex mathematics. It briefly sets forth such concepts 
as normal distribution, sampling inspection, significance, control 
charts for variables and for attributes, and shows how to use then. 
This book is not for the theorist, but is exceilent for the produc- 
tion engineer. A. G. H. Dietz, USA 


3302. Andronov, A. A., and Maier, A. G., Theory of the impact 
machine (in Russian), Uch. zap. Gor’kovsk. in-ta 27, 3-22, 1954; 
Ref. Zh. Mekb. 1956, Rev. 3878. 

Authors examine the case of the acceleration of a body sub- 
jected to the impact of a second body through the intermediary of 
an elastic rod. The duration of contact and the stresses arising 
in the rod are also investigated. 

The process is analyzed by two different methods. The first 
(approximate) method consists in the conventional substitution of 
the rod by a spring, and regarding the oscillatory motions of the 
bodies and the rod as the oscillations of a system of two elasti- 
cally linked material points. It is assumed that this system has 
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two degrees of freedom. The second method consists in applying 
the familiar analysis of the longitudinal collision of two rods, 
according to Saint Venant and Boussinesque. 

A comparison is made between the results obtained by these 
methods and it is observed that the second method, for suitably 
finished rod ends and truly central impact, diverge from the ex- 
perimental results in the order of 15-20%, while the first 
(approximation) method may produce an error of as much as 100%. 
However, the accuracy of the second method also decreases 
greatly if the ends of the rods are flattened out. 

In the appendix by G. V. Aronovich a method is given for the 
numerical solution of the problem by characteristics, which corre- 
sponds to the second method of analysis described above. 
Courtesy Referativnyi Zhurnal N. A. Kil’chevskii, USSR 
Translation, courtesy Ministry of Supply, England 


3303. Tufegdzic, V., Testing of cement by method of plastic 
mortar, Parts I, If (in Serbian), Nase Gradevinarstve 10, 5, 814- 
818, 1956; 10, 7, 990-994, 1956. 

Yugoslav cements have generally been judged by compressive 
strength after 28 days of cement mortar mixed 1:3 in 7,07=<cm 
cubes. After March 1, 1955, a new testing method was introduced 
using prismatic specimens of plastic mortar, 4 x 4 x 16 cm, with 
admixture of normal sand and with constant water-cement ratio 
0.44. Author presents a thorough report on new standard specifi- 
cations and test methods. 

In part I, various testing methods employed from beginning of 
this century are discussed, introduced by renowned specialists 
(Schmelzer, Tetmajer-Klebe, Schiile, Feret, Mesnager, Leduc, 
Martens, Gary, Blondiau, Tassios, etc.), New methods on the 
basis of plastic mortar introduced in Yugoslavia with important 
contributions by JelisavCic and Ristié are described, and various 
characteristics of four typical Yugoslav cements are examined 
without being compared with those resulting from tests with dry 
mortar. 

In part II author presents results of tests in compression and 
bending with both cubic and prismatic samples, and concludes 
with the emphasis that mechanical tests alone should not be con- 
sidered as sufficient for reliable evaluation of cements, and that 


chemical properties also should be thoroughly investigated. 
J. J. Polivka, USA 


3304. Dykins, J. E., NavCeReLab facilities for evaluating 
prefabricated buildings, ASTM Second Pacific Area Nat. Meet., 
Sept. 17-21, 1956. Pap. 113. 

Assembly-line methods of testing, up to 180% of the specified 
design loads—30 lb/sq ft floor load, 15 lb/sq ft snow load, and 
70 mph wind load,—were applied to twenty-five 20 x 48-ft and 
five 40 x 100-ft buildings by moving them from testing station to 
testing station into the test jigs and by applying simulated loads 
by means of hydraulic cylinders. A normal working force of only 
two field personnel and one engineer was required for the per- 
formance of all tests. E. G. Stern, USA 


3305. Flynn, G., Jr., and Underwood, A. F., A million pound 
high-speed dynamic fatigue test machine, ASME Ann. Meet., New 
York, N. Y., Nov. 1956. Pap. 56-A=-145, 7 pp. 


3306. Spath, W., Experiments and discussion with respect to 
new impact testing experiment (in German), Radex Rundschau no. 
Vy 327=333, Oct. 1956. 


Mechanical Properties of Specific Materials 
(See also Revs. 3262, 3271, 3288, 3297, 3301) 


Book—3307. Bacha, C. P., Schwalje, J. L., and Del Mastro, 
A. J., Elements of engineering materials, New York, Harper & 
Brothers, 1957, xiii + 494 pp. $6.50. 
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This text presents properties and applications of engineering 
materials, The materials included are wood, cements, plastics, 
rubber, soils, metals, fuels, lubricants, concrete, building stone, 
ceramic products, and organic and inorganic protective coatings. 
An initial part presents briefly the fundamentals of engineering 
materials. Part II is devoted to metallic materials. Part Ill 
discusses the deterioration and protection of metallic materials. 
Part IV covers nonmetallic materials. 

J. N. Thompson, USA 


Book —3308. Powell, C. F., Campbell, |. €., and Gonser, 8. 
W., Vapor-plating, New York, John Wiley & Sons, Inc., 1955, 
vi + 158 PP-, $5.50. 


3309. Baldwin, E. E., Effects of neutron radiation upon the 
tensile and impact properties of ASTM-A-~302-B steel, ASME 
Ann, Meet., New York, N. Y., Nov. 1956. Pap. 56-A=107, 7 pp. 

With the use of high-yield-strength low-alloy steels for nuclear- 
reactor pressure vessels, it is important to know whether the 
operating conditions of temperature and radiation will affect the 
mechanica! properties of these steels and the magnitude of such 
effects. Tensile and impact specimens of ASTM-A302-51T Grade 
B manganese-molybdenum steel were fabricated, canned, charged 
into the Brookhaven reactor, and irradiated to a calculated inte- 
grated fast-neutron flux of 3.7 x 10** nvt at 500 and 700 F. Com- 
parison of tensile and impact-test data on irradiated and unir- 
radiated specimens showed that the separate and combined effects 
of temperature and radiation had only minor effects (less than 10%) 
upon the tensile and impact properties of the steel tested, 

From author’s summary 


3310. Belsheim, R. O., Delayed-yield time effects in mild steel 
under oscillatory axial loads, ASME Ann. Meet., New York, N. Y., 
Nov. 1956. Pap. 56-A=-108, 7 pp. 

An apparatus was developed which loads a tension specimen by 
a vibratory load superimposed on a static load. Tests of mild 
steel produced (a) dynamic yield points 5 to 50% above the static 
yield point, and (b) corresponding delayed-yield times of 1000 to 
10 millisec. These results showed general agreement with the 
results of other investigations. 

From author’s summary 


3311. Clough, W. R., The flow and fracture of nodular cast iron, 
ASME Ann, Meet., New York, N. Y., Nov. 1956. Pap. 56-A-110, 
9 pp. 

Combined stress tests on pearlitic nodular iron show this ma- 
terial possesses a constant valued modulus of elasticity and 
Poisson’s ratio. The maximum shear criterion for yielding is 
conservative, but is sufficiently accurate for design purposes. In 
addition, it appears to yield in accordance with the distortion- 
energy theory, providing stress concentrations at the graphite 
nodules are taken into account. There is a density change with 
plastic deformation due to separation of the matrix from the 
graphite. Stress and strain variables may be reasonably correlated 
by plotting plastic work against octahedral shear stress. A 
smooth fracture envelope has been obtained, and fracture occurs 
in a direction normal! to the greatest applied tensile stress. A 
considerable internal crack network may be opened up before 
fracture. Brittle cleavage facets in pearlitic nodular iron are 
revealed by the fractographic technique. Cleavage fracture is not 
obtained in ferritic nodular iron in tension, but may be obtained in 
the presence of notches or by low temperature of test. 

From author’s summary 


3312. Stickley, G. W., and Anderson, H. L., Effects of inter- 
mittent versus continuous heating upon the tensile properties of 
2024-T4, 6061-16, and 7075-T6 alloys, NACA TM 1419, 7 pp. 
Aug. 1956. 





The object of these tests was to determine the effects of inter- 
mittent and continuous heating at 300 and 400 §& for total periods 
of 100 and 200 hr, upon the tensile properties of 2024-T4 and 
6061-T6 alloy rolled-and-drawn rod and 7075-T6 alloy extrusions, 
at room temperature and at the temperature of heating. The effects 
of intermittent heating were found to be cumulative and the same 
as for continuous heating. From authors’ summary 

3313. Thielsch, H., Summary of experience and opinions on the 
use of austenitic stainless steels in steam power piping, Com- 
bustion 27,11, 67-70, May 1956. 

This summary is based on service and research laboratory 
experience plus the opinions of various metallurgists and engi- 
neers dealing with austenitic stainless steels used in steam 
power service. From author’s summary 

3314. Isibasi, T., and Uryu, T., Fatigue strength of alloy steel 
bars with a roundecrack, Rep. Res. Inst. appl. Mech. Kyushu Univ. 
4, 15, 57-65, Jan. 1956. 

In order to know the notch effects of minute crack as a stress- 
raiser on the fatigue strength of alloy steels, the fatigue strength 
of round-cracked specimens of nickel-chromium and chromium- 
molybdenum steels was measured under rotary bending stress. 
Detrimental effects of relieving the specimens of strain-hardened 
region at the tip of the crack on the fatigue strength of cracked 
specimens were also studied. Although the notch-factor 8. of the 
round-cracked specimens is a function of crack depth, increasing 
as the crack depth deepens, both alloy steels show about the same 
value of 8. fora given crack depth. The measured values of B- 
are 2,3 ~ 3.5 for specimens of which the crack was made after 
heat treatment so far as the crack depths are 0.4 ~ 2.0 mm. For 
specimens of which the crack was made before heat treatment, 

B_ are 3.1 ~ 4.6 so far as the crack depths are 0.4 ~ 1.0 mm. 
From authors’ summary 


3315. Meadows, J. C., Jr., Longitudinal shear in wooden 
beams, Forest Prod. J. 6, 9, 337-339, Sept. 1956. 

Southern pine beams of 1%-in. x 3%-in. outside dimensions and 
reduced cross section along the center line were made in such a 
way that (la) eleven flat-grained and (1b) eleven radial-grained, 
solid beams and (2a) eleven flat-grained and (2b) eleven radial- 
grained, vertically laminated beams could be tested in flexure 
over a 14-in. span. 

Laminated and solid beams provided the same shear strength. 
On the other hand, longitudinal shear was greater in the radial 
than in the tangentia! plane. The standard block shear test pro- 
vided a poor indication of the horizontal shear strength of the 
beam. Many of the beams sheared below the center line which, in 
reviewer's opinion, is a sign of the shift of the neutral axis to 
below the center line of the beam as a result of the difference in 


tensile and compressive strengths of the wood. 
E. G, Stern, USA 


3316. Freas, A. D., Factors affecting strength and design 
principles of glued laminated construction, ASTM Second Pacific 
Area Nat. Meet., Sept. 1956. Pap. no. 88. 

Up-to-date technical information is presented which is to be 
given consideration in the design of glued laminated structures. 
Tabulations are included of basic stresses for structural members 
under wet and dry service conditions. The effectiveness of 
various types of scarfed end joints and strength ratios of lami- 


nated members is graphically demonstrated. 
E. G. Stern, USA 


3317. Switability of short lumber for pallets, U. 5S. Dept. Agric., 
For. Prod. Lab. Rep. 2062, 18 pp., Aug. 1956. 

Data are presented on the effectiveness of wooden pallets 
according to cornerwise drop tests, revolving-drum tests, corer- 


to-corner diagonal compression tests, and concentrated-load tests, 
It was determined that two-way and four-way entry pallets with 
intermediate top deckboards which are butted at their midlength 
compare favorably with similar conventional pallets with full- 
length deckboards. 

While short lengths of low-grade lumber can be used advan- 
tageously for such butted intermediate deckboards, no mention 
has been made in the report that the use of such short lumber 
pieces requires the use of 24% additional nails and the corre- 
sponding amount of additional labor for nailing. 

E. G, Stern, USA 


3318. Jorgensen, R. W., Strength and elastic properties of 
two=species laminated wood beams, Forest Prod. J. 6, 6, 215- 
220, June 1956. 

Quintuple laminated 2-in. x 2-in. x 30-in, beams were assembled 
with wood from seven tropical species, ...that is, with one core 
species and with one of six species for the 4, in. to % in. deep 
top and bottom faces of the beams. On the basis of 180 static 
flexure tests, the effects of (1) stiffness of core and faces on 
modulus of elasticity, (2) extreme-fiber strength in bending of 
faces on modulus of rupture, (3) thickness of faces on modulus of 
rupture, were evaluated by calculating the transformed moments 
of inertia of the beams. 

Correction factors, applicable only to beams of 2-in. depth, were 
presented in order to bridge the disparity between actual and 
calculated data. E. G. Stern, USA 


3319. Cooper, D. W., The application of adhesives to modern 
timber structures, Timber Technol. 64, 2204, 309-311, June 1956, 
Details are presented for a glued timber truss of small span, a 
box beam, lattice truss, portal frame, and church spire of stressed- 
skin construction. According to the author, the process of gluing 
smal] timber sections should be regarded as augmenting, rather 
than competing with, established methods of timber jointing, in 

light of the advantages and limitations of gluing. 
E. G. Stern, USA 


3320. Cooper, D. W., The application of adhesives to modern 
timber structures, Timber Technol. 64, 2203, 259-262, May 1956. 
Influences are discussed of test procedure, type of test speci- 
men, and manufacturing practices and moisture content of test 
specimen on the apparent effectiveness of glued timber joints. 
Tests on a box beam and portal frames are described. 
E. G. Stem, USA 


3321. Mlynek, F., The relationship between ultimate com- 
pressive strength of wood and its resistance to loads applied by 
embedded nail shanks, Treatises of the Braunschweig scient. Soc. 
6, 255-271, 1954. 

Triplicate static tests were performed on the compressive 
resistance of green and dry pine, beech, oak, eucalyptus, and 
African bongossi lumber and beech plywood, with the load applied 
uniformly over the whole cross section or uniformly through */,-in. 
plain-shank steel rods simulating a straight nail shank. 

It was determined that for common European structural soft- 
woods and hardwoods, the compressive strength of wood is similar 
to the resistance offered by these woods to embedding of straight 
steel rods. For denser wood and plywood, however, the resistance 
to embedding the rod is considerably larger than their compressive 
strength. 

Tests on the resistance of Finnish pine to loads applied paral- 
lel to its grain by plain-shank square steel nails driven through 
the wood indicated the influence of its specific gravity and mois- 
ture content on the test data: Increase in specific gravity in- 
creased and increase in moisture content and in nail size de- 
creased the resistance to nail-shank penetration. The angle of 
the annual rings to the direction of load application and the load 
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application through a side of the square nail or in direction of its 
diagonal were of little influence on the resistance to embedding 
of the square nail. E. G. Stern, USA 


3322. Narayanemurti, D., and Mathur, R. P., The influence of 
psychrometric conditions on some physical properties of wood and 
composite wood, Appl. sci. Res. (A) 5, 2/3, 81-107, 1955. 


3323. Pawlowitsch, 'A., Proportioning of concrete of specified 
properties with the help of fineness area. Part I: Fineness area 
(in German), Bautechnik 33, 7, 234-239, July 1956. 

Fineness modulus introduced by Abrams in 1918 is based on 
U.S. sieves. For this reason, for typical gradation of concrete 
aggregates A. Hummel proposed, in 1951, the ‘‘fineness coef- 
ficient,’’ which can be expressed by any size of testing sieves. 
Author presents certain modifications of this coefficient which 
permit easy computation of average grading of the mix and exact 
relation to the Abrams fineness modulus. He calls this coefficient 
‘fineness area’’ (KSrnungsflache), It determines also the con- 
sistency, proportions expressed in terms of weight and solid 
volume (1 m*), and is useful for determination of various stages of 
concreting. For comparison of the Abrams and Hummel coef- 
ficients, charts are drawn for plotting aggregate gradings with 
abscissas expressing the sieve sizes in logarithmic values and 
retained percentages as regular ordinates. The fineness coef- 
ficients are then expressed by the respective area (fineness area), 
not only for the total but also for partial grading (grading coef- 
ficients in individual stages of mixing). 

Numerical and geometric interpretation of various relations, 
applied to examples and tabulated results, serve for better clarifi- 
cation of the modified fineness coefficients. References are made 


to books by G. Rothfuchs and A. Hummel. 
J. J. Polivka, USA 


3324. Pawlowitsch, 'A., Proportioning of concrete of specified 
properties with the help of fineness area. Part II: Density of con- 
crete (in German), Bautechnik 33, 10, 351-355, Oct. 1956. 

Author discusses the standard definition of the density of con- 
crete and derives his own formula for determining the density of 
fresh concrete. This empirical formula is checked by tests, with 
good results. On the basis of introduced values for variable 
cement content and grading, the degree of consistency and density 
is calculated and presented in diagrams. Furthermore, charac- 
teristics of various mixes are thoroughly discussed and expressed 
by formulas. Knowing all these factors it is then easy to predict 
compressive strength of any type of concrete after a certain time. 

Author’s derivations are compared with Feret’s formula and with 
test results of Talbot, Richart and Suenson. Applications of 
author’s derivations will be discussed in parts III and IV of this 
paper. J. J. Polivka, USA 


3325. Antohi, L., Thermal treatment of concrete (in Rumanian), 
Indust. constr. Mater. constr. 7, 6, 351-357, 1956. 

Improved properties of precast concrete members under thermal 
treatment are described, and relationships between various factors 
established on the basis of test results and practical experience, 
with reference to previous investigations by S, A. Mironov, 
Lebedev-Skiukin, Estimates of costs show that thermal treatment 
(including amortization of all installations) amounts only to 4.6 
lei/m* as compared with 32 lei/m’ for typical curing (1 lei = 
$0.10). J. J. Polivka, USA 


3326. Walz, K., Impermeable concrete (in German), Bautech.- 
Arch. no. 13, 48 pp., 1956. 
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3327. Pajenkamp, H., Determination of the modulus of elas- 
ticity on 4x 1 x 16 cm mortar prisms (in German), Zement-Kalk- 
Gips 10, 2, 63-66, Feb. 1957. 


3328. St. Gheorghita, G., Actual conditions, development and 
progress in U.S.S.R. pertaining to use of building materials with 
higher thermal and acoustical insulation (in Rumanian), Indust. 
constr. Mater. constr. 7, 6, 363-373, 1956. 

At present the following materials are used for thermal insula- 
tion: Stabilit, Seufit, expanded cork, bituminous materials, mineral 
and glass wool, diatomic earth. Laboratory research and tests are 
made with Bumlitiz, plates of compressed sawdust, wood and 
glass fibers, foam concrete, mineral felt. Tests on sound insula- 
tion of floors so far are not satisfactory, and the use of Stabilit 
and plates of wood fibers and mineral felts is recommended. 

J. J. Polivka, USA 


Plasticity, Forming and Cutting 


(See also Revs. 3185, 3294, 3297, 3298, 3308, 3454, 3455, 3456, 
3457, 3458, 3459, 3460, 3461, 3462) 


3329. Kececioglu, D., Shear-strain rate in metal cutting and its 
effects on shear flow stress, ASME Ann. Meet., New York, Nov. 
1956. Pap. 56-A-154, 15 pp. + 1 table + 11 figs. 

Paper deals with the determination of shear-strain rates which 
occurred during chip formation by directly measuring the shear 
zone thickness from work-chip photomicrographs. A tool-tripping 
mechanism was developed to momentarily freeze the cutting proc- 
ess. The work-chip specimens were first mass-mounted in plaster 
of paris and then transferred to a plastic material called Castolite. 
The latter is harder than Lucite and requires no high-pressure 
molding machine during curing. 

Conclusions based on data obtained when dry-cutting SAE 1015, 
118 Bhn seamless steel tubing employing steel cutting grade car- 
bide include: 

(1) the shear zone thickness varies from 0.0007 to 0.0067 in., 
the smaller values being obtained with higher cutting speed, 
smaller feed, and larger tool rake; 

(2) the average shear-strain rate ranges from 2500 to 212,000/ 
sec; 

(3) the dynamic shear-flow stress of the work material is from 
2-1/3 to 3-1/4 times its static value; and 

(4) increase in shear-strain rate is accompanied by an increase 
in dynamic flow stress despite a simultaneous increase in 
the average shear zone temperature. 

Reviewer believes that the paper is a timely contribution to the 

basic mechanics of metal cutting. B. T. Chao, USA 


3330. Hu, L. W., Analysis of die profiles in wire drawing, |. 
Franklin Inst. 263, 4, 317-330, Apr. 1957. 

Assuming total plastic deformation and considering strain-hard- 
ening, the draw stress, die pressure and complete stress distribu- 
tion in a wire drawn through dies having straight, concave, convex 
or bell-shaped profiles are determined. Bell-shaped die is found 
to give the lowest draw stress and most uniformly distributed 
pressure and friction force between die and wire. This agrees with 
experimental evidence supplied by V. Domes [Stah/ u. Eisen 71, 
1147-1148, 1951]. D. Kececioglu, USA 


3331. Lankford, W. T., Effect of cold work on the mechanical 
properties of pressure vessel steels, J. Amer. Soc. nav. Engrs. 
68, 4, 659-672, Nov. 1956. 





3332. Geleji, S., Development of the theory of plastic flow in 
forming of metals with large deformations (in Hungarian), Magyar 
Tud. Akad. Oszt. K6zl. 17, 1/2, 71-107, 1955. 





Hydraulics; Cavitation; Transport 
(See also Revs. 3187, 3312, 3354, 3355, 3432) 


Book—3333. Khovanskii, G. S., Nomographic solutions in 
hydraulics [Nomograficheskiie raschety v gidravlike], Moscow, 
Acad. Sci., 1956, 116 pp. + 71 plates. $4. 

A set of 107 large-scale (16 x 12-in.) nomograms permits direct 


solutions of many actual problems of hydraulic engineering. Among 


them are nomograms for selection of pumps for water supply and 
sewerage plants, for emptying of pipelines, for friction losses in 
circular pipes, for designing of trapezoidal canals, for the best 
hydraulic cross section, for derivation of backwater and drop-down 
curves in trapezoidal channels at horizontal bottom only. Nomo- 
grams are mostly of alignment-chart type; many need a clear index 
for use. They are well developed and convenient for reading. 
Nomograms are of interest for hydraulic engineers, although they 
are mostly in metric units. S. Kolupaila, USA 


Book-——3334. Bircher, H., Current meter rating station in Swit- 
zerland [Die Eidgenossische Eichstatte fiir hydrometrische Flugel], 
Mitteilungen des Eidg. Amtes fiir Wasserwirtschaft no. 41, 1956, 

30 pp. + 2 tables. Sw. fr. 8. 

A new rating station was built near Bern in 1952 and is now 
completely set up. Length of the channel is 430 ft, used for uni- 
form runs 230 ft; width is 12 ft; water depth up to 6 ft. Carriage 
runs at controlled speed between 0.02 and 24 ft/sec. Station has 
been in use since 1896, and is well known. This is the third and 
most modern construction. S. Kolupaila, USA 


Book——-3335. Landweber, L., and Hubbard, P. G., editors, Pro- 
ceedings of the Sixth Hydraulics Conference, June 13-15, 1955. 
Iowa City, Iowa, State Univ. of Iowa, 1956, 276 pp. $3.50. 

Bulletin contains 16 papers on measurement of fluid flow. Two 
deal with science and philosophy of measurement, and fourteen 
with particular aspects of instrumentation. Specific topics in- 
clude: indirect measurement of river discharge, ultrasonic measure- 
ment of discharge, automatic instrumentation for Mississippi basin 
model, recent developments in electronic instrumentation, photo- 
gtaphic analysis of fluid flow, radioisotopes in hydraulic studies, 
measurement of micropressures in liquids, potential flow analogs 
and computers, instruments for low velocity winds, ultrasonic 
measurement of depth, ultrasonic instrumentation in cavitation re- 
search, and electrolytic measurement of low velocities in water. 

Each paper is written by a qualified author and reviewer be- 
lieves the bulletin is a valuable summary of significant develop- 
ments in the science and art of flow measurement during the pre- 
ceeding 15 years. Of particular interest is the emphasis given to 
the application of electronic techniques. W. L. Moore, USA 


Book——3336. Belyashevsky, N. N., The connection between 
levels in the case of regulating dams with raised toe (in Russian), 
Kiev, Izd-vo Akad, Nauk USSR, 1953, 208 pp. + illus.; Ref. Zh. 
Mekh. 1956, Rev. 3615. 

Book is devoted to the experimental investigation of the con- 
nection between levels in the case of low-head, regulating dams 
(height 2-15 m) having a stepped cross section with a raised toe. 
The investigations were made for the conditions of the two-di- 
mensional problem in a hydraulic channel 8 mjlong, 22.5 m wide 
and 50 cmdeep. The heads of the experimental dams were of non- 
suction profile according to the curve constructed by A. S. 
Ofitserov (H = 10.8 cm). The curvilinear contour of the head of 
the dam is faired into the downstream edge, having a coefficient 
of slope of about 2. The downstream face ends in a toe with a 
rising angle of about 10 deg. The flow volumes were varied be- 
tween 50-700 cm’ sec. The following individual problems were 
investigated: the general development of flow conditions depend- 
ing on the essential dimensions of the toe, unit flow, and depth of 


water in the lower level; conditions for the free passage of ice in 
the region of the drowned surface jump; the velocity pattern of the 
flow in the transitional region between levels for a number of 
typical communicating conditions. 

Curves delimiting the boundaries of the varying flow conditions 
are plotted from the evaluated experimental results by the method 
of gravitational similarity for a standard dam 1 m high. These 
curves are recommended for the calculation of low-head dams with 
a practical upper height limit of 15 m. Indications are given for 
the design of dams with machicolated crests. 

Author quotes experiments according to which, for dams with a 
downstream slope exceeding 1.5, the upper limit for the free pas- 
sage of ice is appreciably higher than the limit of drowning of the 
surface jump. The limits for the free passage of ice have been 
plotted by the author in the calculation graphs. 

From analysis of the velocity field in the communicating section 


between the levels, recommendations are made concerning strength- 


ening of the channel below the dam. A graph is plotted for the 
maximum velocity at the bottom in the case of a drowned bottom 
jump, and the analytical relationships stated for the maximum bot- 
tom velocity under other flow conditions. Recommendations are 
made for calculating the above dimensions of the channel pitching, 
according to the magnitude of the bottom velocity. 

Examples are given for the design of low-head, regulating dams. 
Courtesy Referativnyi Zhurnal T. N. Astaficheva, USSR 
Translation, courtesy Ministry of Supply, England 


3337. Slater, J. G., Villemonte, J. R., and Day, H. J., Pipe 
friction loss at high pressures, Proc. Amer. Soc. civ. Engrs. 
83, HY 1 (J. Hydr. Div.), Pap. 1163, 21 pp., Feb. 1957. 

Paper presents the results of an investigation conducted at the 
Hydraulics Laboratory of the Universtiy of Wisconsin on the energy 
loss in oil flow in straight, smooth pipes at line pressures up to 
2000 psi and temperatures up to 120F. A total of 1200 tests were 
completed using Klondyke light - medium hydraulic oil and fuel 
oil No. 2 in four seamless steel pipes, 1/4, 1/2, 1 and 2 inches in 
diameter. The flow was varied to produce a change in Reynolds 
number of 146 to 135,000 for a range of atmospheric viscosities of 
0.00003 to 0.0019 sl per ft sec. The viscosities were measured 
independently by two methods: (a) Stoke’s Law falling—sphere, 
and (b) Hagen-Poiseuille laminar flow pipe. Both viscometers 
were operated at the pressure and temperature ranges of the tests. 

There was a small consistent increase in the energy loss due to 
pipe friction at 2000 psi over that at atmospheric pressure. In the 
absence of significant experimental errors, it is concluded that the 
performance characteristics of the Stoke’s Law and Hagen-Poise- 
uille Law viscometers are not identical because of the different 
operating conditions of boundary velocity distribution, character 
of distortion rate, and body and surface forces. It is recommended, 
therefore, that the viscometers be matched with the flow problem, 
insofar as the operating conditions are concemed, and particularly 
so when the pressures exceed 3000 psi. 

The standard pipe friction theory is valid for wide ranges in 
pressure and temperature, provided the appropriate effects of pres- 
sure and temperature on the fluid properties are known. For all 
practical purposes, the Gunaji-Villemonte viscosity correlation 
constants can be combined with the Hagen-Poiseuille and Blasius 
formulas for petroleum oil flows at Reynolds numbers less than 
150,000. From authors’ summary 


3338. Khokhlov, V. A., Hydraulic loss and fluid discharge co- 
efficients through the orifices of a cylindrical spool-valve hy- 
draulic performance mechanism (in Russian), Avtomatika i 
Telemekhanika 16, 1, 11 pp., 1955 (translated from Russian by 
M. D. Friedman, 572 California St., Newtonville 50, Mass.). 

The character is considered of the variation of the hydraulic 
loss and fluid discharge coefficients through the orifices of a 
cylindrical spool-valve hydraulic control of a regulation system. 

From author’s summary 


472 





incipie 


334’ 
heavy 
Rom. | 

Foll 
fluids 
The fi 
the lat 
the mc 
reduce 
formec 
case ¢ 
nel of 
distril 
In bot! 
below 

The 
tributi 
surfac 
taken 
troduc 
equati 
appro} 


simila 


plifie 
spillv 
desigi 

Sec 
with : 
ing m 
that F 
weirs 
presu 
It see 
weir, 

¥ 
that ¢ 
depth 
devel 
in rec 
flow | 
shoot 
also | 
charg 
the a. 











3339. Carteron, J., Pipe network analysis using an electronic 
computer (in French), Howille blanche 11, A, 173-179, Mar./ Apr. 


1956. 


3340. McPherson, M. B., Strausser, H. S., and Williams, J. cu 
Butterfly valve flow characteristics, Proc. Amer. Soc. civ. Engrs. 
83, HY 1 (J. Hydr. Div.), Pap. 1167, 28 pp., Feb. 1957. 

Flow coefficients are given for free and submerged discharge as 
well as for two cases with enclosed flow piping. The effects of 
type of installation, blade shape, and closure angle for control- 
type valves (using water) are demonstrated. Correlation of ana- 
lytical relations with performance provides a basis for predicting 
incipient cavitation. From authors’ summary 


3341. Dumitrescu, D., Contribution to the study of motions of 
heavy fluids with free surfaces (in Roumanian), Acad. Repub. pop. 
Rom. Rev. Mecan. appl. 1, 1, 89-105, 1956. 

Following some general considerations on the motion of heavy 
fluids with free surfaces, two particular cases are discussed. 

The first problem dealt with is the influence of the air drag upon 
the laminar flow of a heavy liquid with free surface. By assuming 
the motion to be unifrom and steady, the motion equations are 
reduced to a Poisson equation, the integration of which is per- 
formed by solving a Dirichlet problem. Author discusses first the 
case of two-dimensional motion and then the flow through a chan- 
nel of rectangular cross section. For the latter case, the velocity 
distribution on the free surface is assumed to be a parabolic one. 
In both cases, the velocity reaches a maximum at a point situated 
below the free surface. 

The second problem refers to the determination of velocity dis- 
tribution within the turbulent motion of a heavy liquid with free 
surfaces. The case of the two-dimensional motion is the only one 
taken into consideration, and the mixing-length hypothesis is in- 
troduced in Reynolds’ equations. The resulting differential 
equations are first accurately integrated and then by means of an 
approximation. In the latter case, the velocity distribution is 


similar to that found by Karman for circular tubes. 
T. Oroveanu, Roumania 


3342. Symposium of four papers on side spillways, Proc. Instn. 
civ. Engrs. 6, 250-343, Feb. 1957. 

In first paper, P. Ackers develops theoretical formula for length 
of side weir in rectangular channel based on energy equation, con- 
tinuity equation, and Francis formula for discharge over weir 
elements, assuming constant specific energy and using Coleman 
and Smith’s experiments for determining coefficients. Ackers 
deals with only low weirs giving drawdown of water surface. Sim- 
plified formulas for design are given. Author also deals with side 
spillways with dip-plates, giving theoretical development and 
design formulas based on spillway taken as orifice. 

Second paper by J. W. Allen is mainly experimental, dealing 
with side weirs in circular pipes and giving design formula cover- 
ing most of experimental range. Author concludes from experiments 
that Francis formula cannot be held to apply for elements of side 
weirs. This conclusion is in contradiction to conclusions or 
presumptions of authors of the three other papers in symposium. 

It seems to reviewer that Allen has disregarded oblique flow at 
weir, 

V. K. Collinge, in third paper, reviews previous work, especially 
that of Nimmo and de Marchi, giving qualitative description of 
depth at weir for steep and mild slope as well as theoretical 
development on same basis as in first paper. Author’s experiments 
in rectangular channel confirm solution of de Marchi for tranquil 
flow and lead to recommendations for discharge calculations at 
shooting flow, provided that weir is short. Author’s experiments 
also show that flow from channel bottom is mixed in weir dis- 
charge owing to great turbulence at weir, thus preventing one of 
the aims in use of side spillways in sewers. 
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Last paper by W. Frazer reports results of experiments in 
rectangular channel with mild slope leading to semi-empirical 
design formulas for both increasing and decreasing depth along 
weir as well as decreasing depth followed by hydraulic jump at 
weir section. For theory, reference is given to thesis by author. 

Papers are followed by general report and discussion. 

H. T. Kristensen, Sweden 


3343. Messerle, H. K., Differential analyzer solution of hy- 
draulic problems in hydroelectric systems (in French), Houille 
blanche no. 6, 813-836, Dec. 1956. 

The use of automatic computers in the analysis of hydraulic 
projects is discussed, and the mechanical differential analyzer 
has been found particularly suitable for problems arising in hy- 
draulic systems. The programming of a mechanical differential 
analyzer for the solution of general hydraulic problems is de- 
scribed, and it is shown how the results obtained may be used to 
determine the optimum design features. 

One of the problems analyzed on the mechanical differential 
analyzer of the C.S.I.R.O. Mathematical Instruments Section, 
University of Sydney, is the diversion of the Tooma River, which 
is part of the Snowy Mountains Hydro-Electric Authority scheme 
in Australia. This investigation is discussed in detail as a typical 
example. From author’s summary 


3344. Noseda, G., The discharge over a Tyrolose weir; (bottom 
intake racks) (in Italian), Energia elett. 33, 1, 41-51, Jan. 1956; 
33, 6, 565-588, June 1956. 

The first article contains theoretical research work. It con- 
cems normal velocity and high velocity flow and takes into con- 
sideration the publications of Orth, Chardonnet, Meynardi, Bou- 
vard, Kuntzmann and Garot. 

In the second article, author reports on his own extensive 
experiments. He classifies two groups: (1) rack bars in the direc- 
tion of flow; (2) rack bars across the direction. The first group 
includes three different slopes for the rack and the channel down- 
stream: (a) horizontal, (b) descent 10%, (c) descent 20%. The 
second group only was investigated in the horizontal position. 
The rack area in all cases was 90/50 cm in length/breadth and 
the flow amount lies between 53 and 198 lit/sec for 1-m breadth of 
channel. 

A supplementary note to these articles has been written by L. 


Gherardelli in title source 33, 8, 858-859, Aug. 1956. 
P. Franke, Germany 


3345. Ezikiel, F. D., Effect of an end chamber on the surge 
frequency in a hydraulic conduit, ASME Ann. Meet., New York, 
N. Y., Nov. 1956. Pap. 56-A-158D, 7 pp. 


3346. Reinius, E., Hydraulic design of intakes for underground 
power stations (in Swedish), Sven. Vattenkraftforen no. 459, 167- 
195, 1956. 

Author describes model studies of different intake types for de- 
termining influence of design on loss of head. Six principal de- 
signs were studied, varying the main characteristics, such as 
width, height, transition radius, bottom inclination, height of 
transition cone, and inclination of the pressure conduit. Based ~ 
on the result of these studies another series was tested, selecting 
intakes with an optimal design in respect to the head loss. 

From author’s summary by P. Franke, Germany 


3347. Bloodgood, D. E., Boegly, W. J., and Smith, C. E., 
Sedimentation studies, Proc. Amer. Soc. civ. Engrs. 82, SA 5 
(J. san. Engng. Div.), Pap. 1083, 21 pp., Oct. 1956. 
Sedimentation studies were carried out in the laboratory to 
substantiate Hazen’s theory that sediment removal is dependent 
upon surface area and independent of depth. The results showed 
that removal of sediment was dependent upon the force of the in- 


coming water. From authors’ summary 











3348. Robinson, L. E., Holmes, B. A., and Leith, W. C., 
Progress report on standardization of the vibratory-cavitation 
test, ASME Ann. Meet., New York, N. Y., Nov. 1956. Pap. 56-A- 
85, 4 pp. 


3349. Osterwalder, J., and Lecher, W., A new testing plant for 
measuring characteristics and observing cavitation phenomena in 
water turbines and pumps, Escher Wyss News 29, 2, 21-27, May- 
Aug. 1956. 


incompressible Flow: Laminar; Viscous 


(See also Revs. 3337, 3340, 3341, 3376, 3394, 3401, 3402, 3403, 
3404, 3405, 3406, 3407, 3408, 3411, 3415, 3420, 3430, 3432, 3446, 
3454, 3455, 3456, 3457, 3458, 3459, 3460, 3461, 3462, 3512) 


Book—3350. Pai, S.-l., Viscous flow theory, |. Laminar flow, 
New York, D. Van Nostrand Company, Inc., 1956, xvi + 384 pp. 
$7.75. 

Book is the first of a two-volume treatise on the theory of real 
fluids, the second to deal with turbulent flow. The author adheres 
strictly to his title of ‘‘Viscous flow theory’’, and in this respect 
includes practically no discussion of experimental methods or 
results. The discussion of various analytical treatments is un- 
usually complete. Thus the book may be of somewhat greater 
interest to the mathematical physicist than to the engineer. 

The book is characterized by an extremely useful parallel 
development of flow and heat-transfer theory, beginning with the 
introductory chapters. The development of the theory of stress and 
strain is approached through the methods of vector and tensor 
analysis. There is an extensive discussion of the kinetic theory 
of gases and its relation to the usual mechanics of continuous 
media. In addition to these topics, the first seven chapters take 
up the development of the generalized Navier-Stokes, continuity 
and energy equations for a viscous, compressible fluid under vary- 
ing temperature conditions. This work is followed by a discussion 
of some of the classical problems of flow at low Reynolds numbers, 
including such items as the Couette, Poiseuille and Stokes 
problems. There is also a chapter on similarity and dimensional 
analysis, as well as an extended discussion of the mathematical 
character of the Navier-Stokes equation. These seven chapters 
constitute approximately one-third of the total contents. 

The remaining seven chapters deal with various aspects of 
boundary-layer theory with heat transfer. Various methods based 
on Prandtl’s basic equations are discussed, followed by a treat- 
ment using momentum analysis methods. Problems considered 
include two- and three-dimensional cases and the effects of 
pressure gradients, suction, and injection. A chapter on unsteady 
flow serves as an introduction to boundary-layer stability problems. 

On the whole the book is effectively organized and well-written, 
although at times the author appears to be unnecessarily repetitive, 
perhaps in the interest of precision in his statements. The book is 
a significant contribution to the theoretical literature in its field. 

M. J. Thompson, USA 


3351. Lindgren, E. R., The transition process and other phe- 
nomena in viscous flow, Arkiv Fysik, 12, 1-169, Apr. 1957. 

An extensive experimental investigation into the flow of turbu- 
lent flashes in tubes with circular or rectangular cross section. 
Turbulent flow of water is made visible by mixing a few per mille 
bentonite into the water, thus causing stream-double-refraction. 
When the tube is between crossed polaroids, shear flow is visible 
and so are turbulent flashes which are separated by laminar-like 
flow. As bentonite sol is thixotropic, care has been taken to show 
that the main results are valid also for pure water. In one series 
of experiments, simultaneous observations were made at two 
different stations on 12.5 m long experimental tubes by optic- 
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electronic devices. Each device consisted of a point lamp, its 
light successively passing through a condenser lens, a diaphragm, 
a polarizer, the experiment tube, an analyzer, the photocathode of 
a photo-multiplier. This arrangement made it possible to identify 
the flashes, when passing the two devices. 

As it is not possible to review all results, I will confine myself 
to the following. U being mean velocity, d diameter, v kinematic 
viscosity, Reynolds number is R = Ud/v. When R > about R = 2059 
the flashes do not develop. When K > R > R, = 2400 some flashes 
fade away, others maintain themselves without elongating, f.i., 
through a 8.18-mm tube (see page 100). The sol contains 0.40 per 
mille bentonite and is observed 1.22 m from the tube inlet and 
10.63 m further down. R, seems to depend on the roughness grade 
of the tube surfaces. When R is greater than R,, flashes begin to 
elongate and to multiply during their travel through the tube (see 
fig. 4.15 page 92). R, agrees approximately with ‘‘critical’’ 
Reynolds numbers, at which is observed an ‘‘instantaneous’’ in- 
crease of the flow resistant coefficient according to several deter- 
minations of the pressure drop along tubes reported in the litera- 
ture. 

A certain type of spiral motion mentioned earlier by other 
authors, and considered to have a special meaning in connection 
with the mansition process, is shown to be agitated solely by the 
action of the tip of thin probes protruding into laminar flow. A 
simple qualitative explanation of the initiation of this type of flow ) 
is presented. 





According to author, the indications of the experiments ‘‘appear 
to remove apparent discrepancies between various determinations 
of flow phenomena as reported in the literature of hydrodynamics, 
indications which might justify the publication of the paper ia its 
present form, even though several misinterpretations may possibly 
have to be corrected in the light of future research.”’ 

Unfortunately, the experimental arrangement had to be removed 
before the working out of the results could be made. Author had no 
opportunity to check the measurements of the apparent dynamic 
viscosity of distilled water, on pp. 125-128, further varying the 
experiments. The experimental research on the influence of wall 
roughness is, however, continued. H. Faxen, Sweden 


3352. Khakhubin, G. P., Generalized boundary problems of 
kinetically viscous fluids (in Russian), Trudi Gruz. politekh. in- 
tano. 27, 77-83, 1953; Ref. Zb. Mekb. 1956, Rev. 3672. 

On the foundation of the conception of the Stieltzes integral, 
N. M. Giinther [Tr. Fiz.-matem. in-ta in. Steklova, 1, 1932] gave a 
method of solution of the generalized Dirichlet and Neumann 
problems of the Laplace equation generalized in the sense that 
the boundary values of the unknown functions are considered to be 
given functions not of the points of the surface but of its element. 
In the paper mentioned, this method is applied to the solution of 
linearized problems of the steady motion of a viscous, incompress- 
ible fluid. In the usual conception of these problems they have 
been reduced by Odqvist, with the help of a system of potentials, 
to systems of Fredholm integral equations. introducing the 
corresponding generalizations of these potentials, the present 
author proceeds analogously and makes use of the results of 
Odqvist [Math. Z. 32, 329, 1930]. N. A. Slezkin, USSR 
Courtesy Referativnyi Zburnal 
Translation, courtesy Ministry of Supply, England 


3353. Tipei, M., Viscous fluid motion within rigid walls having 
any relative displacement (in Rumanian), Studii si cercetari Mecan. 
appl. 7, 1, 45-63, 1956. 

Author discusses the motion of a viscous fluid under more 
general lubricating conditions, without taking into account certain 
approximations usually made for lubrication problems. Using this 
method of approach and proceeding from equation AAw = 0 (where 
Wy stands for the stream function), the equations of lubrication for 
two-dimensional motion in thick layers are studied, obtaining 
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thereby a more general solution which allows more general boundary 
conditions and in which the pressure p should not be considered a 
steady function. The solution obtained may be utilized for circular 
bearings with large clearance, thrust bearings, externally pressur- 
ized journal bearings, as well as for the lubrication of cylindrical 
surfaces having rolling motion. 

Further, author discusses the equations of motion by maintain- 
ing certain approximations used for problems of lubrication, that 
is to say, the curvature of surfaces with respect to the thickness 


Ov. 
of the lubricant layer and the derivatives ch = 1, 3), v, repre- 
s 


senting the rae normal to the surface, are considered negli- 
p 


gible and v, and ~ are not assumed equal to zero. The velocity 


distribution under general conditions is determined, and the 
results are applied to the lubrication of cylindrical rolls and to 
spheres with rolling motion (ball bearings). 

V. N. Constantinescu, Roumania 


3354. Fedorov, N. F., Hydraulic resistance of asbestos cement 
pipes (in Russian), Nauch. tr. Leningr. inzh.-stroit. in-ta no. 20, 
5-12, 1955; Ref. Zb. Mekb. 1956, Rev. 3579. 

[he available experimental data of the pressure losses in 
isbestos cement pipes of a water flow are evaluated. Author con- 
cludes that asbestos cement pipes work in the region between the 
hydraulically-smooth and the hydraulically-rough; the formulas of 
Pavlovsky, Malishewskii, Shimemi and Lyudin do not ever qualita- 
tively represent the laws of resistance in asbestos cement pipes. 
For the determination of the coefficient of frictional resistance A 
in the d’Arcy formula, author recommends an expression of the 
logarithmic type for the transitional region in the presence of an 
absolute roughness coefficient of the order of k = 0.033 mm. This 
value corresponds adequately to existing data. 

(cf. Khovinsky, T eploenergetika no. 2, 1955] 

Courtesy Referativnyi Zhurnal A. D. Al’tshul’, USSR 
Translation, courtesy Ministry of Supply, England 


3355. Kurzhals, H., On variable flow in pipes for high-pressure 
injection, particularly in combustion engines (in German), ZVD/ 
99, 9, 375-380, Mar. 1957. 

Basic equations are given of transient phenomena in pipes, at 
one end of which there is an intermittent feed of liquid by a pump, 
and at the other end there is a nozzle; the latter can be of the 
‘‘open’’ type, or it can be fitted with a spring-loaded nozzle 
valve. Additional storage volume, attached to the pipeline, is 
also considered. The time-function of feed (i.e., influx) is 
different from the time-function of efflux. The phenomenon of 
‘‘chattering’’ of a spring-loaded nozzle is explained. Photograph 


of spray issuing from a chattering nozzle is shown. 
K. J. DeJuhasz, Germany 


3356. DeCorso, S. M., and Kemeny, G. A., Effect of ambient and 
fuel pressure on nozzle spray angle, ASME Gas Turbine Power 
Div. Conf., Washington, Apr. 1956. Pap. 56-GTP-3, 7 pp. + 16 
figs. 

Samples taken diametrically across the fuel spray at a distance 
of 4-1/2 in. from the nozzle tip were obtained for ten centrifugal- 
type nozzles of 9 to 100 gallons-per-hour capacity, having nominal 
spray angles of 45 and 80 deg. Data were taken over a fuel- 
pressure range of 25 to 400 psi and for ambient pressures from 
0.1 to 8 atm. These diametral spray distributions were reduced to 
equivalent spray-angle values which, when plotted against ambient 
and fuel pressure, provided a summary of the pressure effects on 
the spray angle. The spray angle decreased markedly with in- 
creasing fuel and ambient pressure; explanation for this is given. 
The equivalent spray angle was found to be a function of the 
product of fuel pressure drop and ambient gas density to the 1.6 
power, 
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Survey is included of previous NACA research on centrifugal 
nozzles. Authors describe the very complete test equipment, 
details of operation, possible errors and their mitigation. Possible 
effect of combustor chamber walls, and of flow of combustion air, 
on the spray form and characteristics is estimated. 

K. J. DeJuhasz, Germany 


3357. Nikitin, A. K., Flow about a sphere by a viscous in- 
compressible fluid (in Russian), Uch. zap. Rostovsk-na-Dony un- 
ta, 32, 4, 43-53, 1955; Ref. Zb. Mekb. 1956, Rev. no. 2876. 

The differential equations of the steady axial-symmetrical 
motion of a viscous incompressible fluid are used in spherical 
coordinates and the components of the vector of velocity are 
represented in the form 


[2.4] 


The equations obtained for the functions x and @ are solved by 
the method of successive approximations, and for the first approxi- 
mations the following expressions are taken 


3 

; a 

Q, = ub cos 0, x, = * cos 0 
27 ? 


Thus the first approximations do not satisfy the boundary 
conditions of attachment. 

Further, author constructs the second approximations and 
determines arbitrary constants in them from conditions of attach- 
ment and the nonsubstantiated requirement 2, = 0. The resistance, 
calculated by author according to the second approximations, 
coincides with the resistance according to the Stokes formula. 

Author incorrectly considers the expressions [2.4] adduced 
above to be a general solution of the full equations of motion of a 
viscous liquid in spherical coordinates. If we follow the author 
and do not apply conditions to the first approximations, and limit 
ourselves merely to the second approximation, it is possible to 
obtain the same number of pictures of flow about a sphere, as very 
simple expressions can be found for the functions @, and k,. 
Courtesy Referativnyi Zhurnal N. A. Slezkin, USSR 
Translation, courtesy Ministry of Supply, England 


3358. Voronin, V. |., On the asymptotic solution of the equa- 
tions of the laminar boundary layer of a flat plate (in Russian), 
Trudi Voronezhsk. un-ta no. 33, 63-69, 1954; Ref. Zh. Mekb. 1956, 
Rev. no. 1522. 

The equations of the boundary layer of a compressible gas on a 
flat plate are written in the form 

Ou ) 
ows 


du oO f 
=— |{u 
dx ow 
aT du? 
u —— ]+ (k—1) Mu | — 
ous ous 


in which it is assumed that py = const. Author represents the 
velocity profile in the form 


eT 102 
Ox Pow 


z(x,w) 


lan 


VW 


us C(x) Vu + 


where z is a small quantity. 

If C = const, then Z > 0 for x * ~. The resulting solution u = 
C = VW is termed by the author asymptotic, and used for investigat- 
ing the energy equation. 

The particular case is examined of a constant temperature along 
the plate in the absence and presence of heat exchange between 
the gas and the plate. O. S. Vorob’ev, USSR 
Courtesy of Referativnyi Zhurnal 
Translation, courtesy Ministry of Supply, England 





3359. McKoen, C. H., On the stability of a laminar wake, Aero. 
Res. Counc. Lond. curr. Pap. 303, 19 pp. + 1 fig., 1956. 

The stability of laminar flow is governed by a linear fourth- 
order ordinary differential equation. The solution may be split 
into two viscous and two inviscid integrals. The viscous inte- 
grals which are sensitive to viscous effects but independent (to 
the first order) of the velocity profile are only important near solid 
boundaries. The inviscid integrals which depend on the velocity 
profile and are independent (to the first order) of viscosity are 
always important. 

In problems involving a solid boundary the critical Reynolds 
number has been found from the first-order approximations to the 
viscous and inviscid integrals. For wakes and jets where the 
viscous integrals are not significant it is necessary to introduce 
viscous effects by obtaining at least second-order approximations 
to the inviscid integrals. 

Author derives an integral expression for the stability in terms 
of an inviscid integral and an approximate solution which neglects 
the fourth derivative except in a singular region. An unsuccessful 
attempt is made to obtain the minimum critical Reynolds number 


for a laminar jet. W. Squire, USA 


3360. Gurle, N., On hydrodynamic stability in unlimited fields 
of viscous flow, Proc. roy. Soc. Lond. (A) 238, 1215, 489-501, 
Jan. 1957. 

The integral criterion of McKoen [see preceding review] is 
simplified by utilizing a degenerate second solution of the inviscid 
equation. An improved approximate solution is suggested which 
can be shown to lead to a minimum critical Reynolds number. 

The stability curve for a plane jet is computed. This problem 
is more tractable than the wake because the inviscid integral can 
be written in closed form. A theoretical R_,,, = 4 is found which 
compares with observed unsteadiness at K = 10. The lower 
branch of the stability curve is found to be very close to 
(disturbance wave length) axis so that expansion in (4 R)~™ will 
not converge rapidly. 

Reviewer believes this paper is a major advance in the theory 
of the stability of laminar flow. ; W. Squire, USA 


3361. Borg, S. F., Some contributions to the wedge water-entry 
problem, Proc. Amer. Soc. civ. Engrs. 83, EM 2 (Jj. Engng. Mech. 
Div), Pap. 1214, 29 pp., Apr. 1957. 

Equations for the two-dimensional unsteady flow of a compressi- 
ble and inviscid fluid are derived in ‘‘conical coordinates”’ 


generalizing the similarity solution originated by H. Wagner [ZAMM, 


1932]. Transforming the independent variables (¢, = x,,,) and 
introducing new dependent variables (Q; = u; - ¥- u, = velocity) 
the time coordinate is eliminated. Proofs of some interesting new 
theories are given for the two-dimensional incompressible case. 
Generalization to three-dimensional flows is not given but is 
easily obtained. 

Equations are applied to the exact formulation of the problem of 
the constant velocity unsymmetrical water entry of a wedge and 
the solution is obtained by the relaxation method. Since the 
shape of the free surface is unknown initially, iteration is 
necessary. Second example offers the analytical solution for the 
approximate shape of the free water surface for a thin wedge 
entry. Experiments compare favorably. The last example shows 
the increment of the stagnation pressure due to unsteadiness on a 
blunt-nosed wedge. V. G. Szebehely, USA 


3362. Dulov, V. G., Unsteady motion of a gas in pipes with a 
discontinuous cross-sectional area (in Russian), Thesis, Lenin- 
grad State University, Leningrad, 1955; Re/. Zh. Mekh. 1956, Rev. 
3469. 

Courtesy Referativnyi Zhurnal 
Translation, courtesy Ministry of Supply, England 


3363. Barth, R., Influence of shape and flow field of vehicles 
upon resistance, adhesion and directional control (in German), 
ZVDI 98, 22, 1265-1275, Aug. 1956. 


Compressible Flow, Gas Dynamics 


(See also Revs. 3355, 3392, 3401, 3402, 3403, 3404, 3405, 
3406, 3407, 3408, 3421, 3429, 3447, 3448, 3449, 3450, 
3451, 3452, 3453) 


3364. Nuzhin, S. G., Gas flow through a cascade at high sub- 
sonic speeds (in Russian), Trud{f Kazarsk. aviats. in-ta 29, 3-7, 
1955; Ref. Zh, Mekh. 1956, Rev. 3524. 

An approximate method is described for determining the velocity 
field of a two-dimensional, potential flow of gas in a duct bounded 
by stream lines (0) and (1) corresponding respectively with the 
upper and lower sides of a profile in a cascade. A vector V* is 
introduced, collinear with the velocity vector V of the gas flow 
velocity and linked with the latter by the relationship 

Ve=p V 


o@ 
where 


Pep = 210 (0) + PI) 


is the mean of the relative densities at the ends of the equi- 
potential lines 


p (UM 1) = p/p a» v/v 


M,, = Mach number at the cascade entry. For V*, the relationship 
applies 


rot V* = 0, div V* = -pV x grad (P mean/P) 


The author assumes that, approximately, 
V x grad (? mean/P ) = 0; 


the velocity V equalling the velocity V, of the flow of an in- 
compressible fluid between the same limits, Eq. (*) unequivocally 
determining v for known values of v, and M,,, and at subsonic 
velocities. The paper, published posthumously, contains in- 
accuracies, 

The method described had been used by the author previously 
for determining the flow around an isolated profile [Re/. Zh. Mekh. 
1954, Rev. 5104]. G. Yu. Stepanov, USSR 
Courtesy Referativnyi Zhurnal 
Translation, courtesy Ministry of Supply, England 


3365. Shen, Y.-C., Similarity solution ‘>. transonic flow past a 
cone, OSR TN 56-121, 45 pp., Mar. °°". 

Paper presents study of axia , 
cones in the transonic range. Expansion pi 
larity rules for conical transonic flow are used \/nich are based on 
techniques of Cole, J. D., and Messiter, A. F., [‘‘Expansion 
procedures and similarity laws for transonic flow,’’ OSR TN 56-1]. 
Results in terms of pressure coefficient show that approximate 
solutions obtained for slender cones (semi-apex angles < 10°) are 
in very good agreement with exact solutions (Kopal Tables). 

S. Lampert, USA 


round slender 
-es and simi- 


3366. Odelsky, E. Kh., The theory of gas shock (in Russian), 
Sb. nauch, rabot Beloruss. politekh. in-ta no. 48, 40-46, 1955; 
Ref. Zh. Mekb. 1956, Rev. 3455. 

The author’s conclusions differ from the known theory [cf. L. D. 
Landau and E, M. Lifshitz, ‘‘Mechanics of continuous media,” 
Gostekhizdat, Moscow, 1953] according to which, in gas-shock 
phenomena, both rarefaction waves and shock waves are produced; 
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this is omitted in the present work. The paper contains a number 
of unjustifiable simplifications, 

Courtesy Referativnyi Zhurnal N. A. Kolokol’tsov, USSR 
Translation, courtesy Ministry of Supply, England 


3367. Hord, R. A., An approximate solution for axially sym- 
metric flow over a cone with an attached shock wave, NACA TN 
3485, 32 pp., Oct. 1955. 


3368. Patrauvlea, N. N., Supersonic motion around a wing cross- 
ing an almost circular cone (in Roumanian), Acad. Repub. pop. 
Rom. Rev. Mecan. appl. 1, 1, 57-61, 1956. 

Author considers the supersonic motion around a triangular 
wing which crosses a solid cone of almost circular section as 
well as the Mach cone. By an almost circular cone one should 
mean a cone whose section normal to its axis differs slightly 
from a circle, so that the boundary conditions may be written on a 
mean circular cone having the same axis as the Mach cone, the 
error being that admitted within the linearized theory. The solu- 
tion is based on the conical motion theory. Author considers as 
the unknown function the velocity component parallel to the direc- 
tion of flow at infinity. This function associated with its har- 
monic conjugate defines a complex variable function which is set 
under the form of three functions: a known logarithmic function, a 
known function representing the solution of the wing alone, and 
another one which is to be determined. The boundary conditions 
allow the last function to be extended in the inferior semiplane 
and permits its expansion into a Laurent series in the region 
bounded by the intersection of the two cones with Buseman’s 
plane. Finally, the coefficients of the series are directly obtained 


from a Fourier series. T. Oroveanu, Roumania 


3369. Carafoli, E., and Dumitrescu, L., Wave drag of a class of 
doubly-conical thin delta wings with variable incidence, in super- 
sonic flow (in Roumanian), Studii si cercetari Mecan. appl. 7, 3, 
p. 581, 1956. 

In order to obtain the effects of the supersonic motion in the 
case of small disturbances, the thick delta wing is resolved into 
a symmetrical thick wing and a thin skeleton having variable 
incidence; their separate effects are then discussed. The inci- 
dence is also resolved into a total incidence %* of the skeleton 
(between the direction of the stream and the plane of the leading 
and trailing edges) and a variable local incidence. Under these 
conditions the wave drag is obtained by the summation of the 
drags which are due to the following elements: the skeleton at 
zero incidence, the total incidence «* of the skeleton, the ele- 
mentary drag due to the potential of the plane delta wing, and the 
incidence of the corresponding plane delta wing. 

Using this method of approach, the axial disturbance velocity 
and the drag coefficient are determined for the subsonic and 
supersonic leading edges. The obtained results, together with 
those indicated by E. Carafoli in some of his previous works, 
represent a complete aerodynamical study of a class of doubly- 
conical delta wings, whose spanwise distribution of thickness and 
incidence is given by linear laws. 

N. Tipei, Roumania 


3370. Zierep, J., Lift of a ring-shaped wing in accelerated or 
deceleroted supersonic flight, Z. Flugwiss. 4, 8, 269-272, Aug. 
1956, 

Author uses linearized method of characteristics to calculate 
the lift on a ring body combination which moves with slowly vary- 
ing supersonic speed. He concludes that, in comparison with the 
corresponding steady value, the total lift is decreased in ac- 
celerated flight and increased in decelerated flight. 

M. Holt, USA 
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3371. Linnell, R. D., A note on cone base pressures in hyper- 
sonic flow, J. aero. Sci. 24, 5, p. 390, May 1957. 


3372. Raymond, J. L., and Williams, E. P., A simple relation 
between the shock and expansion pressure coefficients for two- 
dimensional hypersonic flow, J. aero. Sci. 24, 5, 389-390, May 
1957. 


3373. Yang, H.-T., and Lees, L., Rayleigh’s problem at low 
Mach number according to the kinetic theory of gases, J. Math. 
Phys. 35, 3, 195-235, Oct. 1956. 

The flow generated by an infinite flat plate which is surrounded 
by a viscous fluid and which is set impulsively into motion in its 
own plane at time ¢ = 0, is considered, Attention is concentrated 
on the behavior of the fluid when ¢t ~ r, the average time between 
successive collisions of a molecule of the fluid. The continuum 
hypothesis is not then valid and recourse is had to the equations 
developed by Grad [AMR 3, Rev. 2774]. Since the velocity of the 
plate is small, these equations can be linearized and a complete 
solution can be written in terms of Laplace transforms. For a 
heat-insulated plate, expansions of the dependent variables are 
given, valid either when t/r is small or when t/r is large. Ap- 
proximate expressions for the slip velocity and skin friction on the 
plate at all values of t/r are also obtained when, in addition, it is 
assumed that no molecules are specularly reflected from the plate. 

Since the paper was written, doubts on the validity of the ap- 
proximate technique used by Grad in deriving his equations have 
been expressed by Laitone [J. aero. Sci. 23, p. 843, 1956]. It is 
not clear that his objections do not apply in the present problem. 
They must be resolved before it can be regarded as a basis for 
further work or even as an improvement on the semi-empirical 
method which uses the Navier-Stokes equations coupled with a 
suitable slip-flow boundary condition. 

K. Stewartson, England 


3374. Pascucci, L., On the variation of the performance of a 
ramjet with controlled or uncontrolled exit area (in Italian), 
Aerotecnica 36, 4, 270-275, Aug. 1956. 

Performance analysis is given of ramjet with fixed or variable 
geometry workable for various flight Mach numbers. Curves are 
presented for combustion temperature = 2000K and design Mach 
number = 1, 2, and 3. Only a normal shock air intake is con- 
sidered. Drag is disregarded. L. Crocco, USA 


3375. Ezekiel, F. D., and Shearer, J. L., Pressure-flow charac- 
teristics of pneumatic valves, ASME Ann. Meet., New York, N. Y., 
Nov. 1956. Pap. 56-A=-104, 10 pp. 

Use of compressed gas instead of liquid in a fluid power control 
system involves density changes and possibility of attaining sonic 
speed in orifices. Temperature becomes an important variable, 
but the effect of friction is almost negligible. Flows through a 
single orifice, two orifices in series, steady-state three- and four- 
way valve characteristics are analyzed. For the latter, additional 
simplifying assumptions have been made, as for example there 
will be enough heat transfer to maintain constant temperature on 
either side of ram. Characteristics of valves with variable ori- 
fices are graphically presented for different cases. Idealized 
steady-state four-way valve characteristics for compressible fluids 
at constant temperature are found, and graphical procedure for 
determining these characteristics is worked out. A method for 


handling reverse flow is sketched. 
P, Bielkowicz, USA 


Wave Motion in Fluids 
(See also Revs. 3291, 3362, 3388, 3486, 3492) 
3376. Kersten, R. D., and Waller, E. J., Prediction of surge 


pressures in oil pipelines, Proc. Amer. Soc. civ. Engrs. 83, PL 1 
(J. Pipeline Div.), Pap. 1195, 22 pp., Mar. 1957. 





* 
© 


Authors propose a solution to basic equations of variable flow 
given by Allievi, Rayleigh, Lamb and others, which are similar in 
form to the energy transmission of heat, sound, and electricity. 
Solution of the resulting differential equations yields a transient 
and a steady-state term, the former being the water-hammer solu- 
tion which damps out with time. Analysis of the steady-state term 
leads to expressions for the variation in pressure and volumetric 
flow rate as a function of distance from the receiving end of a pipe- 
line system. The similarity in form to the classical wave equa- 
tions of acoustics and electrical engineering leads to the use of 
the hydraulic-electrical analogy in the analysis of a given pipeline 
system. In essence, Ohms’ law holds wherein the fluctuating pres- 
sure is equal to the product of the alternating volumetric flow rate 
and the impedance to the alternating flow. The use of a recipro- 
cating pump on a pipeline system results in an alternating, periodic 
volumetric flow rate which may be analyzed by Fourier series in 
terms of harmonics of a fundamental frequency. The response of 
the system to one or all harmonics may be determined by virtue of 
the principle of superposition assumed in the solution of the fun- 
damental equations of motion. 

Field tests were performed on a pipeline system consisting bas- 
ically of a pump delivering crude oil from tankage at the pump end, 
through 45 miles of 8-in. line, to tankage at the receiving end. 
Three tests were performed at varying pump speeds with the pump 
at the end of the line, and three tests with the pump at the end of 
a short stub near the end of the line. Four pressure pickups were 
located at various distances up to 554 ft from the sending end, the 
outputs from which were fed to recording oscillographs. 

A statistical analysis of the results of these full-scale tests in- 
dicated that the experimental pressures may be predicted by theory 
within 2.66 psi 95% of the time. It is concluded that the basic 
equations of motion and use of the electrical analogy adequately 
predict the intensity and location of surge pressures in pipelines. 

C. E. Carver, Jr., USA 


3377. Wallace, F. J., and Boxer, G., Wave action in diffusers 
for exhaust-pipe systems, with special reference to the scavenging 
of two-stroke engines, Instn. mech. Engrs., Prepr., 22 pp., Feb. 
1957. 

The work is divided into a theoretical section which considers 
the problem of diffuser flow and an experimental section which 
considers air-flow trials in which both engine speed and exhaust 
pipe length are varied and indicator trials limited to one particular 
engine speed with varying lengths of diffuser cones. The treatment 
is very thorough, although reviewer believes the experimental pro- 
gram could have been greatly improved by the use of statistical 
methods. 

The wave effects in the exhaust system were investigated using 
the small-wave theory, the method of characteristics, and an ap- 
proximate compromise analytical treatment. The experimental por- 
tion of the work generally fitted the theoretical discussion and led 
the authors to conclude that the incorporation of a diffuser in the 
exhaust system leads to an increase in the air-flow of up to 85% 
and that the phenomena occurring in the exhaust system can be 
dealt with satisfactorily by a compromise approximate analytical 
treatment. J. H. Davidson, USA 

3378. Egorov, |. T., Compressible fluid impact (in Russian), 
Prikl. Mat. Mekb. 20, 1, 67-72, Jan./Feb. 1956. 

A sudden pressure increase, propagated at sound speed in both 
media, arises on the wetted body surface during impact of a solid 
body on a plane fluid surface. 

The case explained is when the speed of sound propagation in 
the body incident on the fluid surface can be considered infinitely 
large relative to the speed of sound propagation in the fluid, i.e., 
the incident body is absolutely rigid. In this case the fluid ac- 
cepts the whole relative velocity of the motion occurring at the 
start ot the impact. The hydrodynamic pressures thus arising prop- 


agate at the speed of sound from the contact surface into the fluid 
as compression and rarefaction waves and gradually damp. After 
the impact pressures dissipate, they reach fluid regions still more 
distant from the body and become zero; hydrodynamic pressures 
corresponding to the body motion after the impact remain. 
Neglecting viscous forces and also taking into account that the 
fluid motion starts from rest, the motion of an ideal compressible 


fluid during impact is described by a potential. 

Considered is the case of impact on the surface of a compress- 
ible fluid by a plane plate of infinite span or by a body for which 
the submerged part of the surface can be approximated by a plane. 
Considered is the first phase of the impact phenomenon on the fluid 
surface which precedes the appearance of a cavern since the hy- 
drodynamic pressures are greatest in just this period. Observations 
of body incidence on a fluid surface show that the free surface of 
the fluid is almost completely at rest in this period if the small 
elevation near the boundary of the impact surface is not taken into 
account. From author’s summary by M. D. Friedman, USA 

3379. Dmitriyev, A. A., and Bonchkovskaya, T. V., The prob- 
lem of turbulence in a wave (in Russian), Dokladi Akad. Nauk 
SSSR (N.S.) 91, 1, 31-33, 1953; Ref. Zh. Mekb. 1956, Rev. 3654. 

The wave motion of a heavy viscous liquid of infinite depth is 
investigated, having under its surface an active source with a peri- 
odically variable intensity. The equations derived enable the var- 
iations in depth of the turbulence vector to be traced and the in- 
fluence of the free surface of the liquid on the formation of turbu- 
lent vortices to be determined. The resulting theoretical relation- 
ships between the individual quantities of the problem are verified 
experimentally. L. N. Sretenskii, USSR 
Courtesy Referativnyi Zhurnal 
Translation, courtesy Ministry of Supply, England 


3380. Brownell, W. F., Asling, W. L., and Marks, W., A 51 foot 
pneumatic wavemaker and a wave absorber, David W. Taylor Mod. 
Basin Rep. 1054, 41 pp., Aug. 1956. 


Turbulence, Boundary Layer, etc. 
(See also Revs. 3358, 3379, 3422, 3438, 3497) 


3381. Norbury, J. F., An approximate method for the calculation 
of turbulent boundary layers in diffusers, Aero. Quart. 8, 1, 58-77, 
Feb. 1957. 

An approximate method is described for the calculation of in- 
compressible turbulent boundary layers in which the turbulence is 
developed before the commencement of the adverse pressure gra- 
dient, as in most diffuser layers. It is based on a method due to 
Spence, which has been modified and also extended to the calcula- 
tion of three-dimensional diverging layers such as occur in ducts 
whose breadth is increasing. The velocity profiles occurring in a 
diverging layer are examined and it is shown that the inner part 
obeys the universal logarithmic law, as in two-dimensional layers. 
This result is used to obtain an equation for the form parameter 
y =(u/U)_y «9 in diverging layers, by substitution in the equation 
of motion and incorporation of the equations of momentum and 
continuity for diverging flow. The form parameter equation con- 
tains a term involving the gradient of shear stress at y = 6 and 
values of this term are obtained by the analysis of experimental 
data and the substitution of known values for all the other terms 
in the form parameter equation. Values of the term involving shea 
stress gradient are then correlated in terms of known boundary- 
layer quantitities, and the resulting correlation allows the formula- 
tion of a step-by-step method for the solution of the form parameter 
equation. This may be used in conjunction with the momentum 
equation to predict the boundary-layer growth. It was not found 
possible to effect a satisfactory correlation for boundary layers 
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on lifting airfoils, in which the turbulence develops within the 
adverse pressure gradient, and the method cannot be used for the 
prediction of such layers. The results of a number of calculations 
From author’s summary by M. H. Bertram, USA 






are given. 


3382. Loitsianskii, L. G., Theory of laminar and turbulent 
channel flows (in Russian), Trudi Leningr. politekb. inta no. 176, 
101-114, 1955; Ref. Zb. Mekh. 1956, Rev. 3720. 

Utilizing a transformation of the variables resembling that 
proposed by von Mises, author reduces the equations of motion 
of a two-dimensional, laminar boundary layer (without a pressure 
gradient) to the following nonlinear differential equation 


Aw) u du?) 


dg uy on* 

On the assumption that the coefficient of turbulent ‘‘viscosity”’ 
is constant in the transverse direction y and varies only along the 
axis x, the equation stated can be generalized also for the case of 
a turbulent flow. The resulting generalized equation admits of a 
simple linearization, furnishing the first approximation in the 
method of stepwise approximation. Author presents solutions for 
the problems of a two-dimensional jet issuing from a point source, 
the mixing of two parallel, two-dimensional flows, and the asymp- 
totic solution of the problem of a two-dimensional jet of finite ini- 
tial cross section. For the case of a two-dimensional jet issuing 
from a point source the paper contains a comparison of the rig- 
orous solution of the generalized equation, with the result of so- 
lution of the first approximation of the linearized equation. It is 
shown that the solution of the linearized equation closely agrees 
with the results of the rigorous solution. 

Courtesy Referativnyi Zhurnal G. L. Grodzovskii, USSR 
Translation, courtesy Ministry of Supply, England 


3383. Zysina-Molozhen, L. M., Certain quantitative character- 
istics of the transition from laminar to turbulent flow in the 
boundary layer Zh, tekb. Fiz. 25, 7, 10 pp., 1955 (translated 
from Russian by M. D. Friedman, 572 California St., Newtonville 
60, Mass.). 

Explained in this paper are certain materials of an experimental 
investigation of boundary-layer development along the surface of a 

plate, streamlined by a flow without gradient and by a flow with a 
longitudinal pressure gradient, and also for the flow around pro- 
files in a cascade which enables certain quantitative characteris- 
tics of the extent of this transition region to be obtained. 

From author’s summary 


: 3384. Bakharev, V. A., Intermittent turbulence (in Russian), 
Nauch. tr. Kazansk. in-ta inzhenerov-stroit. neft. prom-stii 2, 143- 
148, 1954; Ref. Zh. Mekb. 1956, Rev. 3713. 

In the flow of a liquid out of a vessel into a tube of small dia- 
meter at speeds approaching the critical an alternation of laminar 
and turbulent flow is observed in the tube, a phenomenon already 
observed by B. A. Bakhmetyev [ ‘tHydraulics’’, KUBVCH, 1934] 
and explained by the fact that in the transition from laminar to 
turbulent motion a part of the energy must be diverted to the ex- 
citation of transverse pulsations, whence the energy of translatory 
motion is attenuated, the value of the Reynolds’ number falling 
below the critical, and the flow reverting to the laminar state. In 


" this transition, however, the turbulent pulsations vanish, whence 
the energy of longitudinal motion and with it the value of the 

- Reynolds number again increase and the motion again becomes 

of furbulent. 


Author endeavours to bring this qualitative explanation into a 
quantitative form. 

Starting from the assumption that in the transition from the one 
State to the other the slope of the gradient is maintained and 
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using for the calculation of the drag coefficients for laminar and 
turbulent flow respectively the expressions 


64 0.316 
A a 


a RG 


a (1) 
(the first, rigorously analytical; the second, partially empirical), 
author establishes the particular values of the Reynolds number 
corresponding to: (1) Transition from laminar to turbulent flow at 


For the first case, R = 1746; for the second, R = 3920. 
Between these limits ‘‘intermittent turbulence”’ is possible. 
The qualitative validity of this conclusion is undoubted, but 
the numerical result cannot be considered reliable, since the 
formula [1] was established for developed (steady) turbulence and 
its application to the transitional region is hardly justified. 
Courtesy Referativnyi Zhurnal M. A. Velikanov, USSR 
Translation, courtesy Ministry of Supply, England 


3385. Dryden, H. L., Some aspects of transition from laminar 
to turbulent flow, Inst. Fluid Dynam. appl. Math., Univ. Maryland 
no. 34, 30 pp. + 9 figs., Nov. 1955. 


3386. The effects of artificial stimulation of the turbulent 
boundary layer in rectangular conduits, Wwys. Exp. Sta. Misc. 
Pap. no. 2-160, 10 pp., Mar. 1956. 


3387. Gershman, S. G., and Feinberg, E. L., On the measure- 
ment of the correlation coefficient (in Russian), Akust. Zh. 1, 

4, 19 pp., 1955 (translated from Russian by M. D. Friedman, 
572 Califomia St., Newtonville 60, Mass.). 

A device is developed which is based on the use of the relation 
between the correlation coefficients of two noises and the prob- 
ability of coincidence of the signs of the instantaneous values of 
these noises. The output effect of the device is a measure of this 
probability. The electric circuit uses the conversion of the input 
voltages into pulses, an electronic relay, at the output of which 
are obtained pulse coincidence, pulse averaging, and an indicator. 
The theory of the device is worked out. Results of the theory are 
used to calibrate and estimate the error in measurement. It is 
shown that the device can be used not only to measure the cor- 
relation coefficient but for certain other purposes, among them 
various measurements in an acoustic field. Results are given of 
the experimental use of the device. From authors’ summary 


3388. Hartley, R. V. L., Rotational waves in a turbulent liquid, 
]. acoust. Soc. Amer. 29, 2, 195-196, Feb. 1957. 

Based on two earlier papers where the transmission of waves in 
a liquid with a high state of fine-scale turbulence is compared 
with the properties of the gyrostatic ether proposed by Kelvin, 
author tries to derive the rotational stiffness of a turbulent liquid, 
the motions of which are described in terms of a microscale and a 
macroscale. His results show that in the liquid, for finite dis- 
placements, the stiffness decreases with time, i.e., a diverging 
wave in the liquid will be partially reflected so as to make pos- 
sible the trapping of energy as a standing wave. The elasticity 
associated with rotation is proportional to the density of the 
kinetic energy of turbulent motion. Margot Herbeck, Germany 


3389. Olsson, R. G., On the velocity distribution of turbulent 
flow behind a system of thin cylindrical rods, K. Norske Vidensk. 
Selsk. Fobr. 26, 17, 70-75, 1953. 





Aerodynamics of Flight; Wind Forces 


(See also Revs. 3263, 3363, 3370, 3401, 3402, 3403, 
3404, 3405, 3406, 3407, 3408) 


Book—3390. Hecht, F., edited by, Proceedings of the 5th In- 
ternational Astronautical Congress [Bericht iber den V. Inter- 
nationalen Astronautischen Kongress], Wien, Springer-Verlag, 
1955, vi + 307 pp. 

This collection illustrates that astronautics provides a wealth 
of problems in applied mechanics. Also, that it is a particularly 
fertile field for the analytically inclined, for so much of this 
nature is still undone. Most past investigations, including those 
of present work, have emphasized qualitative aspects. However, 
volume may give a distorted picture in this respect, since it in- 
cludes only a portion of papers presented at congress (the re- 
mainder, presumably quantitative, are to appear in Astronautica 
Acta). Nevertheless, there are several papers whose mechanics 
aspects are of special interest. 


One of the foremost is ‘‘Analysis of orbital systems’’ by Ehricke, 


considering problem of establishing orbit and maintaining opera- 
tions (supply, etc.) in various altitude zones above earth from 450 
to 40,000 mi. The arguments are based on the orbital dynamics 
appropriate to each zone; for example, close observational satel- 
lites must be analyzed in view of perturbations from oblateness of 
earth. Energy considerations are applied to deduce optimum 
remote orbits for departure and arrival from interplanetary orbits. 
Paper also includes a number of vehicle preliminary design char- 
acteristics. Another paper related to trajectory dynamics is ‘The 


return of winged vehicles from a space station trajectory”’ (German) 


by Kaeppeler and Kiibler, devoted to analytical solution of equa- 
tions of motion for three-phase path: burning, re-entry ellipse, and 
glide path. Much of treatment is devoted to glide portion where 
lift and drag must be considered, although air drag correction to 
free-flight ellipse also is treated. 

The topic of propulsion (as usual) is heavily represented. 
Papers include: ‘‘Solid propellants and astronautics”’ by 
Zaehringer; ‘‘The effect of turbopump design on the performance of 
large rockets’’ (German) by Kolle; ‘‘Basic design principles ap- 
plicable to reaction-propelled space vehicles’’ by Romick, with 
illustrative problem using linear electronic accelerator drive; 
‘Possibilities of electrical space-ship propulsion’’ by Stuhlinger. 
Miscellaneous topics worth mention are: ‘‘Thermal dissipation of 
meteorites by bumper screens’’ by Langton, based on simple model 
of penetration which assumes all kinetic energy of impacting 
particle is converted to heat which melts material of bumper 
screen; ‘Geodetic significance of a minimum satellite vehicle’’ 
by Levitt, a question which since has been discussed more ex- 
tensively in connection with the Vanguard vehicle; ‘On the aero- 
dynamic heating of spherical bodies flying in the region of extreme 
Mach numbers’’ (German) by Ruppe. 

The papers total 26. Reviewer’s copy was unfortunately bound 
with pp. 97-112 repeated in place of missing pp. 145-161, omitting 
“Calculations of step-rockets”” by Vertregt, which might have 
interesting mechanics aspects. R. E. Robertson, USA 


3391. King-Hele, D. G., The descent of an earth-satellite 
through the upper atmosphere, J. Brit. interplanetary Soc. 15, 

6, 314-323, Nov./Dec. 1956. 

Paper is a sound and well-written analysis of behavior of ve- 
locity, angle of descent, revolution number, and life-time with 
altitude for a descending satellite. Author proceeds from same 
basic assumptions and equations of motion as Petersen [AMR 9, 
Rev. 3441] and reviewer [Amer. Rocket Soc. Paper 466-57]. Dif- 
ferences arise in use of radial distance as basic independent 
variable, velocity and path declination angle as dependent varia- 
bles; a good choice, since several orbit characteristics seem to 
decay ‘‘ more naturally’’ with radial distance than time (Petersen) 
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or angular advance (reviewer). Equations are solved approximately, 


careful attention being given to goodness of approximation. Prin. 
cipal limitation (clearly stated by atuhor) is that analysis applies 
only to spiral descent from a circular orbit, a state with low prob- 
ability even disregarding the orbital perturbations from earth’s 
oblateness. Agreement of orbital life-time with Petersen’s spiral 
solution is fair, considering different form of approximations in 
the two solutions. R. E. Roberson, USA 


3392. Graham, E. W., The calculation of minimum supersonic 
drag by solution of an equivalent two-dimensional potential prob. 
lem, Douglas Aircr. Co. Rep. SM-22666, 38 pp., Dec. 1956. 

Problem considered is that of finding the minimum possible 
wave-plus-vortex drag for a given wing system carrying a pre- 
scribed total lift in supersonic flow. Wing system is ‘‘given’’ in 
the sense that planforms and relative locations of the wings are 
given. However, twist, camber, and thickness are not prescribed, 
the minimum drag resulting from proper adjustment of these varia- 
bles. Not only planar but also nonplanar wings and some wing 
combinations, such as biplanes, and further, certain wing-fuselage 
arrangements, may be studied. 

It is shown that minimum drag for a given total lift can be de- 
termined by solving a two-dimensional potential flow problem, 
and wave drag and vortex-drag contributions can be separated. 
Optimum spanwise force distribution can be determined and opti- 
mum projected singularity distributions used by Hayes for com- 
puting wave drag can be found. Detailed lift, side force, and 
thickness distributions are not directly obtainable. 

Two examples are included with exact solutions: planar wing of 
diamond planform with sonic edges, and circular ring wing of con- 
stant chord. From author’s summary by P. Schwaar, France 


3393. Stollery, J. L., Wings and bodies in low speed flow, Re- 
search, Lond. 10, 3, 87-96, Mar. 1957. 

Article describes the flow around wings and bodies traveling at 
speeds of less than half the velocity of sound. The fluid medium 
may therefore be considered as incompressible. 

From author’s summary 


3394. Gliky, L. V., Theoretical determination of the maximum 
lift coefficient for wing profiles (in Russian), Uchen. zap. Mosk. 
Gos. Univ. no. 172, Mekbanika 5, 9-23, 1954; Ref. Zb. Mekb. 
1956, Rev. 3484. 

Paper examines flow around a profile of an incompressible ideal 
fluid in the presence of a steady vortex sheet behind the profile at 
supercritical angles of incidence a. 

Author restricts the analysis to three pairs of vortices and 
uses conformal representation of the profile on a circle of unit 
radius. From the condition of finite velocity at the trailing edge, 
the circulation can be represented by 


I" = 47U, sin 4 Ay 


where U, is flow velocity at infinity, y circulation of the vortices, 
A distance function of the first vortex from the center of the next 
circle. 

The method is applied to a flat plate and a Joukowsky control 
surface; in the first case, a satisfactory agreement with experi- 
mental data is obtained. L. A. Dorfman, USSR 
Courtesy Referativnyi Zhurnal 
Translation, courtesy Ministry of Supply, England 


3395. Carafoli, E., and Horovitz, Beatrice, On the angular wing 
fitted with axial plates having antisymmetrical incidence (in 
Roumanian), Studii si cercetari Mecan. appl. 7, 2, p. 307, 1956. 

Proceeding from Buseman’s transformation, an holomorphic 
function { = u + iu’, is determined, where u is the component in 
the stream direction of the disturbance velocity, which is then 
used in order to deduce the pressure coefficient. Considering 
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that the disk has constant but different incidences on the portions 
situated under or above the wing, the conditions which should be 

accomplished by the components of the total disturbance velocity 

are written in the case of thin or symmetrical thick wings. 

The results are first applied to the rectangular wing fitted with 
marginal disks, for which the lift, drag, and rolling moment are 
calculated, and then to the cruciform wing with antisymmetrical 
incidence and included with the Mach cone, for which the rolling 
moment is determined. 

The final formulas are simple and allow the numerical calcula- 
tions for various elements, i.e., airplane and rocket tails and so 
on, to be readily effectuated. N. Tipei, Roumania 


3396. Badyagin, A., Cruising speeds of a transport aircraft with 
turbojet propulsion and the influence of wind on fuel consumption 
(in Russian), Grazhd. aviatsiya no. 12, 24-27, 1955; Ref. Zh. 
Mekb. 1956, Rev. 3501. 

Comparisons are made between the fuel consumption at three 
cruising speeds of a turbojet transport aircraft (flight at constant 
speed and incidence, horizontal flight at constant incidence, hori- 
zontal flight at constant speed). The influence of wind on fuel 
consumption is investigated for flight with constant speed and 
incidence. Curves are given of the relationship between fuel con- 
sumption at different cruising speeds and flying distance, and for 
the variation of fuel consumption with the wind velocity. Some 
information is given on the distribution of wind velocities with 
altitude. 

Courtesy Referativnyi Zhurnal 
Translation, courtesy Ministry of Supply, England 


3397. Rozenblat, M., Gliding and rate of climb of Li-2 and [I-12 
circraft flying with one dead engine (in Russian), Grazhd. aviatsiya 
no. 10, 18-20, 1955; Ref. Zh. Mekh. 1956, Rev. 3500. 

A popular exposition of the problem of flying Li-2 and Il-12 air- 
craft in gliding. Curves are given for the relationship between 
vertical speed and heeling angle in rectilinear flight for the air- 
craft Li-2 and Il-12 and the polar diagram of aircraft Li-2. 

Courtesy Referativnyi Zhurnal 
Translation, courtesy Ministry of Supply, England 


3398. Stone, D. G., A collection of data for zero-lift damping 
in roll of wing-body combinations as determined with rocket- 
powered models equipped with roll-torque nozzles, NACA TN 
3955, 23 pp., Apr. 1957. 

The zero-lift damping-in-roll derivative has been experimentally 
determined through high subsonic, transonic, and low supersonic 
speeds by a torque-nozzle forced-roll technique utilizing rocket- 
propelled models. The data have been collected from investiga- 
tions using this technique for three semispan-wing configurations 
to show the effects of wing planform and airfoil section and, 
qualitatively, the effects of aeroelasticity. 

This collection of data indicates that the zero-lift damping in 
toll for wings of aspect ratio less than 6 of a wide variety of plan- 
forms is well defined from subsonic to low supersonic speeds and 


| shows all wings tested to have damping in roll in this speed range 


at 0° angle of attack. The trends of the effects of the various 
geometric parameters are about as predicted by theory, even though 
the level of damping is consistently lower than that obtained by 
From author’s summary 


3399. Kohl, R. C., and Algranti, J. S., Investigation of full- 

rt cascade-type thrust reverser, NACA TN 3975, 53 pp., Apr. 
75). 
_A cascade-type thrust reverser was installed in a single-engine, 
fighter-type, turbojet airplane. A reverse-thrust ratio of about 35% 
Was obtained at full engine speed. Reverse-thrust ratios up to 56% 
¥ere obtained by increasing the thrust-reverser inlet velocity. 
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Supplementary scale-model, unheated-air tests indicated a 3% 
loss of forward thrust due to stowage of the turning vanes inside 
the tailpipe. The effect of turning-vane spacing on thrust-reverser 
performance and on tailpipe blockage was also determined by 
means of scale-model tests. 

Taxi tests on a dry asphalt-macadam runway indicated that the 
average airplane deceleration was about 0.11 g’s when using either 
wheel brakes only or thrust reverser only. When the wheel brakes 
and thrust reverser were used in combination, the average decel- 
eration was doubled. From authors’ summary 


3400. Malavard, L. C., The use of rheoelectrical analogies in 
aerodynamics, AGARD Publications no. 18, 174 pp., Aug. 1956. 

Paper is written to give aerodynamicists a good view of pos- 
sibilities afforded by rheoelectric analog methods; and to advance 
major facts concerning technique of model construction, methods 
of adjustment and measurement, procedure in experiment, reduction 
of test data, and use of appropriate transformations that yield 
simpler analog setups. 

Brief review of principles of rheoelectric analog procedure is 
followed by representation of plane flows with applications to air- 
foil section problems, discussion of means of carrying out rheo- 
electric conformal mapping, and applications to cascades of air- 
foils. A good account of analog representation of three-dimen- 
sional flows, with symmetry of revolution or otherwise, is followed 
by account of experimental setups for analog study of vortex prob- 
lems associated with the line of lift, the propeller, and the lifting 
surface. A concluding chapter groups application of interest in 
compressible flow studies. 

Attention is focused on essentials, detail being encompassed 
through a list of 67 selected references (including some not en- 
compassed in reviewer's recent article on rheoelectric analogic 
procedures; see AMR, Feb. 1956.) 

This excellently written and nicely illustrated report will be of 
interest to all concerned with rheoelectric analog work, regardless 
of his specialized activity. T. J. Higgins, USA 


The following 8 papers, (Revs. 3401-3408) were published in 
the Proceedings of the Fifth International Conference held June 
20-23, 1955 at the Institute of the Aeronautical Sciences, Inc., 
Los Angeles, Calif. 


3401. Masefield, P. G., Operating experience with turboprop air- 
craft, 11-67. 


Mentzer, W. C., and Nowlan, F. S., Airline use of elemen- 
tary statistical methods in aircraft performance measure- 
ment, 1955, 68-98. 


3402. 


. Kelley, B., Design of large helicopters, 126-145. 


. Joy, C. F., Some influences of equipment installations and 
systems on aircraft design, 382-402. 


3405. Ludwig, J. W., Power control systems for aircraft, 403-414. 


Lombard, A. A., Low-consumption turbine engines, 482- 
503. 


3406. 


3407. Alford, J. S., Inlet duct-engine flow compatibility, 504-519. 


3408. Moult, E. S., Power plants for supersonic flight, 520-557. 


Propellers, Fans, Turbines, Pumps, etc. 


(See also Revs. 3206, 3343, 3349, 3374, 3377, 3401, 3402, 
3403, 3404, 3405, 3406, 3407, 3408, 3428) 


Book——3409. Eck, B., Fans—Design and application of cen- 
trifugal and axial blowers [Ventilatoren—Entwurf and Betrieb der 
Schleuder- und Schraubengeblase], 3rd rev. and augmented ed., 
Berlin, Springer-Verlag, 1957, xi + 493 pp. DM 45. 

This book is written primarily for the practical engineer who has 
either to make a preliminary design of blowers or who wants to 
procure blowers as a part of a system. (A blower or fan is a one- 
stage compressor with negligibly small Mach numbers.) The book 
consists of two major parts: the ‘‘Radial flow fan,’? and the 
**Axial flow fan,’’ and three smaller parts: ‘‘The mechanical 
design of blowers,”’ ‘‘Special designs,’’ ‘‘Stress calculations,’’ 
and ‘‘Experimental tests of fans.”’ 

The first part is a comprehensive (280 pages) discussion of all 
the problems which can and have to be solved during the design of 
a radial flow fan, All the problems of rotor and diffuser design are 
presented in a very lucid manner, Where simple, one-dimensional 
considerations do not lead to the answers, formulas or procedures 
based on experience are given; for instance, for the layout of the 
blade shapes. 

Of great value to the engineer is the collection of performance 
charts in dimensionless form for the different types of machines. 
This, together with a comprehensive discussion, allows the de- 
signer to choose the type of blower best suited for his particular 
purpose and to perform the detail design. Problems of controlling 
the performance of these blowers by prewhirl, throttle, and other 
means are considered, Finally, the operating of the blower as a 
part of a system is discussed. 

The second part treats, in about 100 pages, the problems facing 
the axial-flow-fan designer, including fans whose meridional 
component of the velocity is increased when passing through the 
fan. 

Of the three last chapters, the chapter about the mechanical 
design adds especially to the value of this volume as a handbook. 
Reviewer believes that no engineering organization facing the 

preliminary design of a fan or the decision of choosing a fan 
should be without this book. Although it is primarily intended for 
the practical engineer for whom the aerodynamic design of rotating 
machines is a sideline, the lecture of this book is very stimulating 
for the specialist, who may get many practical hints. 

H. P. Eichenberger, USA 


3410. Lilley, G. M., and Rainbird, W. J., A preliminary report 
on the design and performance of ducted windmills, Coll. Aero. 
Cranfield Rep. 102, 65 pp. + 14 figs., Apr. 1956. 


3411. Weinig, F. S., A new approach to the theory of thin, 
slightly cambered profiles, ASME Ann. Meet., New York, N. Y., 
Nov. 1956. Pap. 56-A=33, 6 pp. 

For the case of steady, two-dimensional, incompressible, 
potential, nonviscous, body-force-free fluid flow in the z= x + iy 
plane, using a complex potential F having real and imaginary parts 
equal respectively to velocity potential and stream function, 

dnF gm! {=| ' 

= —f where n is any integer. 

dz®™ yx™! (dz 
General method is developed for determining the low-incidence 
flow over slender, slightly cambered single or cascade profiles of 
any shape for which the camber line is describable by a poly- 
nomial y(x). Examples treated are single profiles of flat plate, 
circular arc, and S shape and cascade of circular arc profiles. 

W. G. Comell, USA 


author shows that 








3412. Montgomery, S. R., and Braun, J. J., Investigation of 
rotating stall in a single-stage axial compressor, NACA TN 3823, 
28 pp., Jan. 1957. 

Experimental studies are described and the results compared 
with theoretical predictions. Reasonable agreement is found re- 
garding the propagation velocities for the particular rotor condi- 
tions tested, but the pressure fluctuation measurements indicate 
that the theoretical assumptions regarding the downstream flow 
field are questionable. B. Smilg, USA 


3413. Linnecken, H., The mass-flow-pressure equation for a 
turbine stage, Brennsto/{-Warme-Kra/t 9, 2, 4 pp. + 6 figs. + 1 
table, 1957. 

The mass flow through a stage is expressed in terms of pressure 
ratios, and by a simple graphical solution the critical pressure is 
evaluated for given initial conditions. A calculated example il- 
lustrates the method and a graph shows the deviation in through- 
put between presented and standard formulas. 

M. Rand, Canada 


3414. Ishikawa, M., Mizumachi, N., and Hirayama, N., Relo- 
tions among loss coefficients of turbine-blade cascades, Mem. 
Fac. Technol. Tokyo Metrop. Univ. 6, 17-26, 1956. 

An attempt is made to correlate the total pressure loss coef- 
ficient and the energy loss coefficient with the three design para- 
meters, viz., discharge coefficient, velocity coefficient, and the 
kinetic energy loss coefficient. Therefore relations between the 
discharge coefficient, based on the outlet area at the trailing 
edge, and the velocity coefficient, and between the kinetic energy 
loss coefficient and the velocity coefficient have been derived 
from the results of low-speed cascade tests. Having established 
these relations for the unstalled and stalled case, empirical 
formulas, containing the energy loss coefficient and the total 
pressure loss coefficient in one of the design coefficients, are 
derived and compared with the test results. In general the agree- 
ment is satisfactory. H, Bergh, Holland 


3415. Vinogradov, B. S., Calculation of a centrifugal com- 
pressor in generalized parameters (in Russian), Trudf Kazansk, 
aviats. in-ta 29, 139167, 1955; Ref. Zh. Mekb. 1956, Rev. 3529. 

A method is described for calculating a centrifugal compressor, 
enabling the determination first, and independently of the absolute 
dimensions of the compressor, of the coefficient of delivery and 
efficiency and, thereupon, of the geometrical proportions, and then 
calculating the parameters of the flow through the air space of the 
compres sor. 

For this purpose it is first necessary to select a value for the 
tangential component of the absolute air velocity at the exit from 
the rotor. Fora given compression ratio the delivery coefficient 
is definitely related to this velocity. Author postulates that even 
with a considerable error in the selection of the velocity the error 
in the coefficient of delivery will be small and will consequently 
not require the calculation of a second approximation to this 
coefficient. M, G, Dubinskii, USSR 
Courtesy Referativnyi Zhurnal 
Translation, courtesy Ministry of Supply, England 


3416. Voronov, V. F., Determination of a system of similarity 
coefficients for the calculation of the impellers of centrifugal 
pumps (in Russian), Trudi Leningr. Korablestroit. in-ta no. 14, 
145-152, 1954; Ref. Zh. Mekb. 1956, Rev. 3626. 

Author sets up a system of similarity coefficients for the im- 
pellers of centrifugal pumps expressed in generalized form by the 
equation 


C= kQ*b*n*/* 


The system based on this equation embraces most of the 
formulas previously put forward for the hydraulic analysis of cea 
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trifugal pumps, disclosing the significance of these formulas and 
their spheres of application. 

Three independent similarity coefficients are thus derived; the 
remaining coefficients represent varying combinations of these 
three. 

It is pointed out that the cavitational coefficient of similarity 
determines the conditions of motion of the flow of liquid in which 
the dynamics pressure drop in the pump attains its least value. 

The relationship is established between the cavitational coef- 
ficient of similarity and the construction of the impeller and the 
characteristics of motion of the flow. 

Courtesy Referativnyi Zhurnal D.-G. A. Butaev, USSR 
Translation, courtesy Ministry of Supply, England 


3417. Gurevich, M. |., The associated mass of a double cas- 
cade of flat plates (in Russian), Uchen. Zap. Mosk. in-ta 5, 172, 
35-46, 1954; Ref. Zb. Mekh. 1956, Rev. 3568. 

The case is examined of a two-dimensional cascade of two rows 
of flat plates formed by equal segments of two parallel straight 
lines arranged in chessboard order. The complex potential of a 
noncirculating flow of an incompressible fluid directed to infinity 
perpendicularly to the plates is determined, for which purpose a 
conformal representation of one strip on another (representing the 
intervals of the cascade) is constructed with two equal transverse 
sections. The conformal function is an elliptical integral of the 
third order which the author transforms into the convectional form 
and finally expresses in theta functions. After determination of 
the complex potential of the absolute motion of the fluid, the 
associated mass of the plates is expressed by known integrals. 

A calculated example is given. 

Courtesy Referativnyi Zhurnal G. Yu. Stepanov, USSR 
Translation, courtesy Ministry of Supply, England 


3418. Way, S., Similitude considerations in turbojet engines, 
Jet Propulsion, 27, 2, part 1, 162-168, Feb. 1957. 

Similitude considerations are first set out independently for 
inlet, compressor, combustor, turbine, afterburner, and nozzle, 
with reference to description of component performance, estimation 
of performance at new conditions, and comparison of engines of 
different size. Various simplifications required for practical 
application are discussed. Similarity considerations for a com- 
plete turbojet engine are discussed briefly. 

A. H. Shapiro, USA 


3419. Penner, S. S., On the development of rational scaling 
procedures for liquid-foel rocket engines, Jet Propulsion 27, 2 
(part 1), 156-161, Feb. 1957. 

Recent theoretical analyses of similarity in rocket combustion- 
chamber design are critically assessed with reference to their 
applicability to the scaling relationships between models and 
prototypes. In addition to the familiar aerothermodynamical param- 
eters of Reynolds, Schmidt, Prandtl, Mach, and Froude numbers, 
additional aerothermochemical parameters (due to Damkohler) must 
be included, These are the ratio of rate of change of concentra- 
tion by chemical reaction to that by convection, and the ratio of 
tate of enthalpy change by reaction to that by convection. 

Based on various hypotheses conceming the controlling physico- 
chemical phenomena, scaling laws are presented for steady opeta- 
tion, for simulation of oscillatory phenomena, and for similarity of 
cooling system and nozzle design. 

A rational experimental program designed to test which scaling 
laws are appropriate to a given fuel-oxidizer combustion is 
Suggested, A. H. Shapiro, USA 


3420. Cunningham, R. G., Jet-pump theory and performance with 
fluids of high viscosity, ASME Ann. Meet., New York, N. Y., Nov. 
1956. Pap. 56-A=58, 13 pp. 

Jet-pump theory is given in terms of friction coefficients and 
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dimensionless ratios, including an energy analysis separating 
losses due to friction and mixing. Theory is compared with ex- 
periments on eight jet pumps. Test range covered jet Reynolds 
numbers from 700 to 30,000, nozzle-to-throat area ratios of Q1 to 
0.6, and mineral and synthetic lubricating oils with viscosities 
from 5 to 100 centistokes. The results are reduced to a form 
which is useful for purposes of design and performance estimates. 
It is concluded that the jet pump is a suitable device for use with 
viscous fluids. H. P. Liepman, USA 


3421. Lutz, O. Graphical representation of the processes in 
combustion chambers and ram jets (in German), Jahrbuch der 
Wissenschaftlichen Gesellschaft fiir Luftfahrt, 252-265; Braun- 
schweig, Friedr. Vieweg & Sohn, 1955. , 

If density changes are not neglected, the analytical treatment of 
gas-dynamic processes in combustion chambers and ramjets is 
cumbersome. The graphical method, using pressure-velocity dia- 
gram with nondimensiona! notation, is offered instead. Following 
can be obtained by this method: (1) Critical state, limiting the 
addition of heat; (2) estimate of the losses of pressure; (3) com- 
parison between cylindrical and bulb-shaped chambers (cylindrical 
with intake diffusers are superior); (4) thrust coefficient, by direct 
reading; (5) normal shock, by method of distortion; (6) the bounda- 
ries for design of ramjets; (7) the over-all ramjet efficiency; 

(8) optimum pressure for mixing. 

At the end, the pressure-volume diagram is considered, in which 
actual thermodynamic quantities are taken into account. 

From author’s summary by B. Hawrylyshyn, Canada 


3422. Faulders, C. R., Aerodynamic design of vaned diffusers 
for centrifugal compressors, ASME Ann. Meet., New York, N. Y., 
Nov. 1956. Pap. 56-A=213, 43 pp. 

Experimental and simplified theoretical investigations were 
made on a conventional vaned diffuser with parallel side walls and 
a steady incompressible uniform inlet flow (no impeller). Sug- 
gested design improvements include use of distribution of blade 
thickness and camber to provide more uniform blade loading with 
resulting higher pressure rise coefficient, and appropriate blade 
curvature and number to reduce energy losses due to cross flow in 
the boundary layer. Simplified analytical procedures provide 
satisfactory prediction of wall boundary-layer flow conditions. 
Test results are given and an improved design method is postu- 
lated. Recommendations for additional research are given. 

R. G. Folsom, USA 


3423. Watson, J. S., An all glass circulating pump for gases, 
Canad. J. Technol. 34, 5, 373-375, Sept. 1956. 


3424. Scanlan, J. A., and Jennings, B. H., Free-piston engines 
and compressors, Mech. Engng., N. Y. 79, 4, 339-340, Apr. 1957. 


Flow and Flight Test Techniques 
(See Revs. 3187, 3414, 3418, 3419, 3488) 


Thermodynamics 


(See also Revs. 3207, 3435, 3445, 3447, 3448, 3449, 3450, 3451, 
3452, 3453, 3454, 3455, 3456, 3457, 3458, 3459, 3460, 3461, 
3462, 3463) 


3425. Tisza, L., and Manning, |., Fluctuations and irreversible 
thermodynamics, Phys. Rev. (2) 105, 6, 1695-1705, Mar. 1957. 

Paper concerns general theory of linear, time-dependent, dissip- 
ative systems. Treatment is based on modern thermodynamic the- 
ory of fluctuations: Given an ensemble of systems, one observes 





each member of the ensemble over a time interval; in this way one 
obtains a ‘‘fluctuation path’’ for each system. This corresponds 
with the method of irreversible thermodynamics of ‘‘kinetics.’’ 
Theoretical developments are based on a theorem by Onsager and 
Machlup [AMR 3, Revs. 918, 919] which is the kinetic analog of 
the Boltzmann-Einstein principle of time-independent theory. The 
reversible and irreversible aspects of time play an essential part 
in the argument. Logical structure, scope, and limitations of the 
theory are discussed. B. Gross, Brazil 

3426. Dahler, J. S., and Hirschfelder, J. O., Preliminary con- 
siderations, improved free-volume theory of liquids, Il, Univ. 
Wisc., Nav. Res. Lab. Rep. WIS-AF-5, 12 pp., Dec. 1956. 

This paper is in the nature of a progress report, setting forth a 
spherical symmetrization of Kirkwood’s integral equation to avoid 
the mathematical problems involved in less direct methods. It is 
interesting to note that the method employed here does not distin- 
guish between the different molecules, in contrast with the Len- 
nard-Jones and Devonshire method in which the distribution func- 
tion of the molecule in the cell is obtained by placing the neigh- 
bors on their lattice sites. J. F. Lee, USA 

3427. Dahler, J. S., and Hirschfelder, J. O., Long-range inter- 
molecular forces, J. chem. Phys. 25, 5, 986-1005, Nov. 1956. 

The calculation of long-range intermolecular forces is system- 
atized so as to apply to molecules in electronically excited states 
where resonance as well as electrostatic, induction, and disper- 
sion forces are encountered. Especial attention is given to devia- 
tions from the pairwise additivity of the energy of interaction of 
systems involving three or more molecules. Three types of non- 
additivity are found. These are due to resonance degeneracy, mo- 
lecular degeneracy, and multipole-induction effects. The follow- 
ing specific examples are considered: (a) the interaction energy of 
three hydrogen atoms, two in the ground state and the third in the 
first excited state; (b) the interaction of two polar, nondegenerate 
molecules with a hydrogen atom in its first excited state; and the 
multipole induction nonadditive interaction between (c) three polar 
molecules, and (d) three quadrupolar molecules. 

Throughout these calculations the third- and higher-order terms 
in the perturbation are neglected. From authors’ summary 

3428. Markin, V. F., The combined work of a gas turbine and 
compressor (in Russian), Izv. Vses. teplotekbn. in-ta no. 1, 22-26, 
1953; Ref. Zh. Mekb. 1956, Rev. 3535. 

The relationship is examined between the parameters of a gas- 
turbine power plant working at varying speeds. It is assumed that 
for constant rpm of the compressor and turbine, mounted on the 
same shaft, the change in the expansion ratio of the turbine is 
linearly related to the volume of gas (air) flow. Using Fligel’s 


formulas for the non-rated speeds of the turbine, author establishes 


a relationship determining the change in the gas temperature with 
decreasing load on the power plant when running at constant rpm. 
For gas-turbine power plants the change in load on which is ac- 
companied by a change in the rpm, two cases are examined: when 
the useful output on the shaft is zero (the compressor shaft of a 


multiple-shaft arrangement, turbojet), and when complete expansion 


takes place in the turbine. For both cases equations are stated 
relating the gas temperature in front of the turbine with the param- 
eters of the compressor and turbine. 

Author constructs the equation of the curve of the combined 
speeds of compressor and turbine in the form of the relationship 
between the flow volumes and the rpm and expansion ratios in the 
turbine. It is proposed to determine the exponent of the equation 
experimentally. 

Two examples of the application of the suggested equations are 
given for the calculation of the parameters of the turbocompressor 
element of a two-shaft system and a system working on a propeller 
shaft. 
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Author concludes that by utilizing experimental data it is pos- 
sible to establish a significant relationship between the parameters 
of a gas-turbine power plant at varying speed in the absence of the 
compressor characteristics. 

The validity of the assumptions made and the errors introduced 
thereby are not discussed. These assumptions include the use of 
the Fliigel formula which, for a high rate of speed change, fur- 
nishes values diverging substantially from the experimental data. 

K. V. Kholshchevnikov, USSR 
Courtesy Referativnyi Zhurnal 
Translation, courtesy Ministry of Supply, England 


3429. Shadrin, E. N., Determination of the steam consumption 
of steam ejectors (in Russian), /zv. Tomskogo politekh. in-ta 80, 
63-66, 1955; Ref. Zh. Mekh. 1956, Rev. 3522. 

An equation is set up for determining the steam consumption & 
of a steam ejector per kilogram of air-steam mixture, allowing for 
energy losses in the nozzle, mixing chamber, and diffuser. Dif- 
fering from the existing methods of determination by trial and error 
[A. M. Kazansky, ‘‘Condenser arrangement,’ GONTI, 1939] or suc- 
cessive approximation [V. P. Blyndov, ‘‘Condenser equipment for 
steam turbines,’’ Gosenergoizdat, 1951], a graphical method for 
determining & is described. N. N. Shirokov, USSR 
Courtesy Referativnyi Zhurnal 
Translation, courtesy Ministry of Supply, England 


3430. Santeler, D. J., and Norton, J. F., A graphical approach 
to vacuum engineering, Vacuum 4, 2, 176-194, Apr. 1954. 

Paper is a very interesting and useful contribution to vacuum 
engineering. It employs nomographic charts to quickly and readily 
solve the flow problems of vacuum systems. A short description 
of the construction of the nomographs is given with the methods of 
obtaining the characteristic curves of the various components and 
a complete system. 

The characteristic curves give the performance of pipes, pumps, 
traps and baffles and bends and valves, alone or in a system. The 
resulting nomograms can be used to size vacuum lines for a spe- 
cific application; to determine a pump and pipe combination for a 
specified new system; and to match diffusion and backing pumps. 
Graphical integrations of the characteristic curves give solutions 
for transient flow conditions. 

The necessary graphs, or charts, may be obtained from the Gen- 
eral Electric Co., and their use should greatly simplify and speed 
up the design and calculations for vacuum systems of all kinds. 

Reviewer believes this paper represents a significant contribu- 
tion to vacuum engineering, and the method presented should be 
widely used in the industry. A. O. White, USA 


Heat and Mass Transfer 


(See also Revs. 3164, 3207, 3284, 3312, 3328, 3425, 3447, 3448, 
3449, 3450, 3451, 3452, 3453, 3454, 3455, 3456, 3457, 3458, 3459, 
3460, 3461, 3462, 3471, 3474, 3495) 


3431. Clark, A. V., A simplified method for the study of two- 
dimensional transient heat flow using resistance paper, ASME 
Spring Meet., Birmingham, Ala., Apr. 1957. Pap. 57-S-9, 9 pp. + 
6 figs. 

A description is given of a method developed at Bell Aircraft 
Corporation for the study of two-dimensional transient-state heat 
flow by electrical analogy. The particular analogy which applies 
to the resistance paper is presented, and an experimental check 
[on a pie-shaped cylinder] was run to verify the theory. This 
electrical analogy method uses resistance paper for [replacing] 
resistors and capacitors of equal value in the circuit for an 
analogy to heat transfer. In developing the electrical analogy 
method, the mathematics are included to show the analogy betwee 
heat flow and electrical current flow. 

From author’s summary by T. J. Higgins, USA 
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3432. Knuth, E. L., and Kumm, E. L., Application of hydraulic 
analog method to one-dimensional transient heat flow, Jet Pro- 
pulsion 26, 8, 649-654, 659, Aug. 1956. 

Determination of transient temperatures of the skin of a cone 
during re-entry into the earth’s atmosphere is an important and 
timely problem, for the solution of which authors have adapted the 
hydraulic analog method. The type of transient involved turns 
what are normally constants in simpler transients, into variables— 
yet this analog is able to take such complexities into account. 
That is, nonlinear behavior of air temperatures and heat-transfer 
coefficients, and nonlinear variation of physical properties of 

wall materials, were easily simulated. 

Thermal resistances are represented by resistance to laminar 
fluid flow in connecting tubes; heat stored is represented by fluid 
stored in vertical risers; and temperatures are represented by 
fluid levels imposed or achieved. 

Because of having originally developed the Hydrocal, reviewer, 
of course, has an intense interest is such applications, and there- 
fore finds it difficult to review the present paper objectively. But 
he must be permitted to say that an admirable job has been done 
in the experimental work, in verifying it, and in presenting it in 
this paper. The paper is a very welcome addition to the literature 
on methods of solving heat transients. 

A. D. Moore, USA 


3433. Miroux, J., A new analog computer for transient condi- 
tions, for the study of certain phenomena with variable physical 
properties (in French), ONERA Publ. no. 81, 90 pp., 1955. 

Paper gives detailed description of construction and use of a 
resistance-capacitor, network analog computer designed primarily 
for transient-heat-conduction studies. Basic ideas are familiar 
lsee V. Paschkis and H. D. Baker, Trans. ASME 64, 105-111, 
1942]. Computer is of short-time type, repeating problem solution 
periodically and displaying result on cathode-ray oscilloscope. 

It is proposed to treat problems with variable thermal properties 
approximately by use of a distorted time scale. An application of 
the computer to the solution of the ordinary differential equations 
which arise in linear viscoelastic theory is also discussed. 

J. H. Weiner, USA 


3434. Penrod, E. B., Transient heat flow determination of the 
thermal properites of clay, ASME Ann. Meet., New York, N. Y., 
Nov. 1956. Pap. 56-A-91, 14 pp. 

A method and an apparatus for determining the thermal properties 
of fine dry clay are presented. A cylindrical cell, mounted in a 
constant temperature chamber, is packed with the sample and the 
assembly is heated by means of a nichrome wire which is coin- 
cident with the axis of the cylinder. Thermocouples are located 
along a diameter halfway between the top and bottom of the 
cylinder. When the temperatures of the sample reached the 
ambient temperature in the chamber, an electric current was 
passed through the heater until steady-state conditions were 
obtained (approximately 35 hrs). Temperature readings were ob- 
tained during this period. 

Using the classical equations for transient and steady-state 
heat flow in a cylindrical body and the experimental data, the 
thermal diffusivity and the thermal conductivity of the sample 
could be calculated. The specific heat was then determined from 
these values and the density of the clay. For the particular clay 
tested, the thermal diffusivity was 0.0075 sq ft/hr; the thermal 
conductivity was 0.123 Beu/hr ft F; the specific heat was 0.204 
Btu/lb F; and the density was 80.5 lb/cu ft. 

Authors conclude that the method requires time and patience. 
However, they believe that the equipment can be built from in- 
expensive material, and standard laboratory apparatus can be 
used. The principle advantage of this method is that all the data 
are taken during a single run. The mathematics used in the 
calculations are found in standard heat-transfer references. 

R. G. Nevins, USA 
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3435. Hsu, S. T., Determination of thermal conductivities of 
metals by measuring transient temperatures in semi-infinite solids, 
ASME Fall Meet., Denver, Colo., Sept. 1956. Pap. 56-F=-11, 12 pp. + 
2 tables + 4 figs. 

Paper deals with a transient method of determining thermal 
diffusivity and conductivity of metals, based upon well-kaown 
solution of temperature field in an isotropic, homogeneous semi- 
infinite solid of constant property, initially at a uniform tempera- 
ture with one surface suddenly changed and maintained at a dif- 
ferent but constant temperature. The test specimens were of the 
form of short cylinders, with all but one end surface insulated, 
thus closely approximating one-dimensional heat flow. The 
constant temperature boundary was achieved by bringing together 
two such specimens into intimate contact. Author claimed that 
the contact resistance could be rendered insignificant by applying 
a thin layer of grease mixed with graphite powder to the surfaces 
and forcing them together under a pressure of 500 psi. By limiting 
the time of measurement to short durations at selected locations, 
conditions prevailing in a semi-infinite solid were obtained. 

When specimens of identical material but different initial 
temperatures are brought together, the contact plane temperature 
9, would assume a value equal to the arithmetic mean of the 
initial temperatures. The temperature variation with time at the 
measuring station was determined by means of small copper- 
constantan thermocouple, string galvanometer, and synchronized 
photographic equipment. From such temperature record the thermal 
diffusivity & of the metal was evaluated. Its thermal conductivity 
A was computed by multiplying & by the product of specific heat 
c and density y of the metal. c and y, however, had to be deter- 
mined from separate experiments. Such specimen of known 
property is referred to as standard. 

When a test specimen is brought into contact with the standard, 
the contact plane temperature @, is given by: 


(7 — 6.)/(9, ae 6°") “ [n° "/aic’y’]” ‘a n/n? n’/cu?”) 2 


wherein & and 0’ are, respectively, the initial uniform temperature 
of the standard and of the test specimen. All quantities with 
single prime refer to standard. 4, was determined graphically from 
the measured temperature records at several selected locations. 
a” was evaluated in the same way as 4’, and the thermal conduc- 
tivity A” of the test specimen was computed from the above 
expression. 

Results on a stainless steel with 0.18% C, 13.5% Cr, and 0.7% 
Ni are reported. They compare favorably with values published 
elsewhere. The standard specimen was of nickel. Experiments 


were performed within the temperature range of 20 to 80 C. 
B. T. Chao, USA 


3436. Kwong, S. S., and Smith, J. M., Radial heat transfer in 
packed beds, Indust. Engng. Chem. 49, 5, 894-903, May 1957. 

Effective thermal conductivities for radial heat transfer in 
packed beds have been determined for air and ammonia flowing 
through 2- and 4-in. pipes packed with steel and alumina balls 
5/32, 1/4 and 3/8 in. in diameter. Gas was admitted at 200C to 
the packed section whose walls were maintained at 100C. Tem- 
perature profiles were measured with thermocouples at two levels 
in the packed bed. Radial distributions of mass velocity and void 
volume were assumed identical to those measured by others on 
isothermal systems. Based on the temperature profile data and 
these assumptions, local values of effective radial thermal 
conductivity were computed by two techniques: (1) Trial-and-error 
stepwise integration of the partial differential equation for radial 
heat transfer with known boundary conditions at the center and 
wall of the packed bed, and with an assumed radial distribution of 
thermal conductivity until the resulting temperature profiles agree 
with experimental profiles. (2) A procedure based on the solution 
of the partial differential equation by separation of variables and 
neglecting all eigenfunctions but one. Numerical integration of 











the temperature data yields the eigenvalue of that function, which 
in turn is used in evaluating thermal conductivity. 

Values of radial thermal conductivity calculated by the latter 
method, and in some instances by the former as well, are found to 
exhibit more or less pronounced maxima at a distance from the 
centerline of about 0.6 x (packed bed radius). The effect of the 
thermal conductivity of the packing material on the effective 
radial thermal conductivity turns out to be small, but fluid 
properties, especially c,, are found to have appreciable in- 
fluence. The agreement of experimental conductivities with 
theoretical predictions is found to be moderate, although theory 
predicts the effects of packing material and fluid properties 
fairly well. 

The chief merit of this paper appears to be in introducing a 
fairly convenient and accurate numerical method for evaluating 
thermal conductivity from temperature data which depends upon a 
minimum of differentiation of experimental data, a factor which 
has introduced great uncertainty in earlier work on thermal 
conductivities. A. W. Gessner, USA 


3437. Kuo, Y. H., The effects of Prandtl number on high-speed 
viscous flows over a flat plate, J. aero. Sci. 23, 11, 1058-1059 
(Readers’ Forum), Nov. 1956. 

Author’s previous theoretical analysis [AMR 9, Rev. 2591] of 
hypersonic boundary-layer interaction is extended to Prandtl 
numbers different from unity. Approximate formulas are developed 
on the basis of several numerical integrations and curve fitting. 
Results are obtained for the adiabatic wall and the heat-transfer 
case in terms of modifying the parameter M*/Re” by multiplying 


it by explicit functions of Pr. S. A. Schaaf, USA 


3438. Piterskikh, G. P., Friction and heat exchange ina 
turbulent flow (in Russian), Khim. prom-st no. 8, 480-485, 1954; 
Ref. Zb. Mekb. 1956, Rev. 3688. 

Formulas are derived for determining the friction and heat 
transfer in a turbulent flow in a straight, smooth tube. Ie is 
assumed that the nondimensional- coefficient of turbulent mixing is 
a particular exponential function of the nond’mensional distance 
with an exponential index varying from 4 to ] with increasing 
distance from the wall. The resulting relationship contains two 
experimental constants, x = 0.4 and x, = 2.58, found by comparison 
of the calculated and the experimental velocity profiles. The 
equation for the friction agrees well with the familiar Prandtl 
formula. The expression for the coefficient of heat transfer has 
the form 

A= O.1llce,up vujP* 


c = heat capacity, u mean velocity, p density, / frictional co- 
efficient, P Prandtl number. A comparison is made with experi- 
mental data and other formulas, showing the superiority of the 
expression derived above for large (10? — 10°) values of the 
Prandtl number. V. S. Avduevskii, USSR 
C aurtesy Referativnyi Zhurnal 

Translation, courtesy Ministry of Supply, England 


3439. Rutkowski, J., Free convection from heated surfaces — 
laminar boundary layers, ASME Spring Meet., Birmingham, Ala., 
Apr. 1957. Pap. 57-S-7, 22 pp. 

Karman-Pohlhausen method is applied to steady free-convection 
flows. Velocity and temperature profiles are approximated by 
complimentary error functions instead of polynomials. Justifica- 
tion for use of error functions is based on unsteady arguments 
which are neither convincing nor substantiated. For example, 
author states that temperature profile in free convection is that 
given by the conduction solution. However, R. Siegel in a recent 
analysis of the unsteady problem [ASME Preprint no. 57-SA-8] 
shows that the situation is more complex. 
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exact solution for air, but at higher Prandel numbers a polynomia! 
approximation was better. 

Reviewer found remarks on flow between vertical parallel 
plates much too general. No qualification of the remarks is made 
with respect to length-gap ratio or to the end conditions, both of 
which are extremely important. 

There are numerous typographical errors and the figures are 
incorrectly numbered. S. Ostrach, USA 


3440. Skeib, G., On the behavior of radiation measuring devices 
in transient state (in German), Z. Meteor. 10, 4, 97-100, Apr. 1956, 

Article treats the behavior of radiation measuring devices—used 
in meteorology—in case the radiation is affected by wind. Condi- 
tions are derived for constructing a measuring device that will 
follow the true radiation fluctuations or give a good approximated 
value of the radiation. The way these conditions are derived is 
certainly applicable in the engineering practice of constructing 
similar instruments. J. H. van de Stade, Holland 


3441. Popov, V. A., Photopyrometric determination of moving 
hot particles (in Russian), Izv. Akad. Nauk SSSR Otd. tekb. 
Nauk uo. 1, 99-107, Jan. 1956. 

The history of applications of photopyrometry is described for 
photographic measurement of (1) infrared radiation, (2) molten 
steel temperature, (3) qualitative heat distribution on surface- 
heated metal, (4) melting and combustion process. 

This method of photopyrometry is proposed for determining the 
temperature of moving coal particle (approx. 4.5 mm in diameter) 
in combustion. The coal particle is first heated in a nitrogen 
atmosphere and dropped in a transparent cylinder 1500 mm long 
containing an oxygen atmosphere. 

Data describing the instrumentation and calibration, together 
with some experimental values, are given. 

V. Korolenko, USA 


3442. Bartas, J. G., Estimation of temperature patterns in 
multiply-shielded systems, ASME Ann. Meet., New York, N. Y., 
Nov. 1956. Pap. 56-A-130, 11 pp. + 5 figs. 

The method of difference equations is applied to the problem 
of estimating temperature patterns in multiply-shielded systems. 
Results are obtained in terms of elementary functions which can 
be readily evaluated. The equations are employed to examine the 
effect of shield curvature, and radiation, and gas radiation on the 
temperature recorded by a shielded thermocouple for a variety of 
operating conditions. Calculations indicate that whereas shield 
curvature and gas radiation may be neglected in a well-designed 
shielded thermocouple, end radiation can result in a substantial 
error in the thermocouple-temperature measurement. 

From author’s summary by C. C. Eckles, USA 


3443. Philip, J. R., Numerical solution of equations of the 
diffusion type with diffusivity concentration-dependent. [I], Austr. 
J. Phys. 10, 1, 29-42, Mar. 1957. 

Paper develops a numerical procedure for the solution of 00/dt = 
0/dx (Dd0/dx) — OK/dx, where 0= 0, t=0, x > 0; 0= 6, x =0, 
t20. The case where 0K/dx is zero has already been treated in 
part I [see AMR 9, Rev. 2362]. Latter is used as an initial step 
for solution of present problem. Complete solution is expressed 
in series form which converges rapidly for problems studied. The 
series convergence is briefly examined and the truncation error is 
analyzed empirically with the aid of an example admitting a 
closed form solution. Y. L. Luke, USA 


3444. Sprenger, J. J. |., Suggestion for the calculation of 
dryers (in German), Ingenieur 69, 7, 27-36, Feb. 1957. 

Author has derived an experimental dimensionless formula 
expressing the drying process of materials. The formula includes 


The error function approximations gave better agreement with the 
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two parameters, one of which is referred to the material and the 
other to the drying period. They are graphically determined from 
the drying curve. 

From this formula, the water distribution curve in a thick layer 
can be determined for the various inlet air conditions and the 


temperature of outlet air. I. Sawai, Japan 


3445. Barbouteau, |., Heat exchange by direct contact (in 
French), Rev. Inst. fr. Petrole et Ann. Comb. lig. 11, 3, 358-388, 
Mar. 1956. 

Heat exchanges by direct contact are frequently used in 
industry; a finely divided solid heating itself by counter-current 
flow in gas stream; a gas cooled by a finely sprayed liquid; 
nonmiscible liquids circulating countercurrently in a vertical pipe. 
Author has examined this last case and has transposed the 
generally used principles concerning heat exchange between 
divided solid and gas to the case of heat exchange between two 
liquids, one of which is dispersed in droplets, the second is 
under continuous phase, both circulating countercurrently. The 
development of these calculations involved solution of Bessel 
equations; the result leads to a relation between temperatures of 
each of the two phases at any exchanger level and the physical 
characteristics of the two phases in the vessel. 

Author has checked this theory by two series of tests, one 
performed in laboratory, the second in an industrial vessel. 

From author’s summary by H. Hurwicz, USA 


3446. Zinger, N. M., Heating of a water-jet in a vapor-filled 
space (in Russian), ‘‘Questions of Heat Exchange in the Presence 
of a Change of the Aggregate State of a Substance,’’ Moscow- 


Leningrad, Gosenergoizdat, 81-91, 1953; Re/. Zh. Mekb. 1956, Rev. 


3689. 

The results of an experimental investigation into the heating of 
a water jet issuing into a vapor-filled (steam) space are given. 

In the one case, the water issued from a nozzle 15 cm in diameter 
at rates of 14, 19, and 25 m/sec, the steam pressure in the jet 
being maintained at 1.7 — 2.0 atm. In the second case, the nozzle 
diameter was 10 mm and the rate of flow 10 m/sec; steam pressure 
1.2—1.4 atm. The length of the jet was in both cases maintained 
at 800 mm. 

Curves are given of the temperature distribution in different 
cross sections of the jet. From the experimental results the values 
were calculated of the coefficient of heat transfer K from the 
condensing steam to the jet of water conditionally referred to the 
surface of a cylinder with a diameter equal to the diameter of the 
issuing cross section of the jet and a height equal to the length 
of the jet. The difference in temperature between the steam and 
the original mass of the liquid is assumed to be averaged over the 
length of the jet. 

The values of K obtained are within the limits of K = (0.3 — 1.5) 
10° keal/m?/hr/°. 

Comparison with results calculated by the formulas of S. S. 
Kutateladze [*tHeat transfer in condensation and boiling,’’ 
Mashgiz, 1949, 1952] and G. N. Abramovich [‘‘Turbulent free jets 
of liquids and gases,’’ Gosenergoizdat, 1949] shows considerable 
divergence. This is explained by the different range of issuing 
speeds and jet lengths at which the experiments were made. If 
the jet length is shortened, the experimental values of K approach 
the values calculated by the Abramovich formula. 

Courtesy Referativnyi Zhurnal V. N. Bogin, USSR 
Translation, courtesy Ministry of Supply, England 


The following 7 papers, (Revs. 3447-3453) were published in the 
Fourth Annual Fundamentals of Chemical Engineering review. 
Indust. Engng. Chem. 49, 3, part II, Mar. 1957. 


3447. Rose, A., Johnson, R. C., Heiny, R. L., Williams, T. L., 
and Schilk, J. A., Computers, mathematics, statistics, and 
automation, 554-564. 
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3448. Eckert, E. R. G., Hartnett, J. P., Irvine, F. T., Jr., and 
Schneider, P. J., Heat transfer, 565-576. 


3449. Wilke, C. R., and Prausnitz, J. M., Mass transfer, 577-582. 
3450. Smith, J. M., Thermodynamics, 583-589. 


3451. Oppenheim, A. K., and Hughes, R. R., Fluid dynamics, 590- 
610. 


3452. Johnston, E. F., Molecular transport properties of fluids, 
614-617. 


3453. Simnad, M. T., Diffusion and oxidation of solid metals, 617- 
626. 


The following 9 papers, (Revs. 3454-3462) were published in the 
Eleventh Annual Unit Operations review, Indust. Engng. Chem. 49, 
3, part II, Mar. 1957. 


3454. Leva, M., and Wen, C. Y., Absorption and humidification, 
457-459. 


3455. Harris, B. L., Adsorption, 460-469. 

3456. Bagnoli, E., Drying, 476-480. 

3457. Badger, W. L., and Lindsay, R. A., Evaporation, 481-485. 
3458. Miller, S. A., Filtration, 486-492. 

3459. Hoffman, |., and Arbiter, N., Flotation, 493-496. 

3460. Weintraub, M., Flow of fluids, 497-502. 

3461. Rushton, J. H., Mixing, 530-533. 


3462. Work, L. T., Size reduction, 534-537. 


Combustion 
(See also Revs. 3355, 3356, 3419, 3441) 


3463. Penner, S. S., and Williams, F., On excess enthalpy, 
flame extinction and minimum ignition energies, | et Propulsion 


27, 5, 544-546, May 1957. 


3464. Nelson, H. W., and Pilcher, J. M., ignitibility testing as 
a measure of the burning characteristics of solid fuels, ASME-AIME 
Joint Fuels Conf., Washington, D. C., Oct. 1956. Pap. 56-FU-2, 


7 pp. 


3465. Putnam, A. A., Comparison of reverse jet and obstacle- 
type flameholders, Jet Propulsion 27, 2, 177-178 (Tech. Notes), 
Feb. 1957. 


3466. Smith, S. R., Gordon, A. S., and Hunt, M. H., Studies of 
diffusion flames. III. The diffusion flames of the butanols, |. phys. 
Chem. 61, 5, 553-558, May 1957. 

Using a quartz probe technique in conjunction with precision 
mass spectrometer analyses and gas chromatographic analyses, 
samples of the precombustion products have been removed from the 
diffusion flames of the four isomeric butanols and analyzed. Ana- 
lyses of these products indicate that the mechanism of burning 
involves an oxygen-induced pyrolysis of the alcohol followed by 
oxidation of the ultimate pyrolysis products, H,, CO, and carbon 
particles. The mechanisms of these pyrolyses are discussed. 

From authors’ summary 





3467. Campbell, E. S., Theoretical study of the hydrogen- 
bromine flame, Univ. Wisc., Nav. Res. Lab. CM-887, 28 pp., Sept. 
1956. 

The study of the hydrodynamic equations for a one-dimensional 
steady-state hydrogen-bromine flame has been undertaken as a part 
of a theoretical attack upon the controversy over the relative im- 
portance of processes such as diffusion and thermal conduction. 
Numerical integrations have shown that the behavior of bromine 
atoms differs qualitatively from that of hydrogen atoms. In fact, 
the flame velocity and the variation of mass rates of flow as func- 
tions of temperature appear to be very sensitive to the variation 
in the bromine atom concentration. 

As part of the first stage of this study, a method has been de- 
veloped for solving the equations for flames in which the free 
radicals behave like hydrogen atoms in the hydrogen-bromine 
flame. The solutions found by this procedure lie within a special 
class defined by an assumption about the analyticity of the flame 
variables as functions of temperature in the neighborhood of the 
hot boundary. Solutions in this class depend on a single eigen- 
value. Whenever the flame contains a free radical which is similar 
to the bromine atom in a hydrogen-bromine flame, a more general 
solution which depends on more than one eigenvalue is required. 
Numerical procedures for finding these more general solutions are 
being studied. 

In order to develop numerical methods for integrating the hy- 
drogen-bromine equations, and in order to study the importance of 
the reaction-kinetics in the flame, a simplified kinetic model was 
studied which includes both the processes of diffusion and thermal 
conduction. The simplification gives an equation system which 
depends on only a single eigenvalue, the mass rate of flow, which 
has been determined for an equimolar mixture of hydrogen and 
bromine. Comparison of the results obtained from this model with 
the results of the study of the more complete kinetic model has 
shown that the steady-state approximation for the bromine atom 
fails completely. 

The ultimate goal of understanding the role of reaction-kinetics, 
thermal conductivity, and diffusion in a free*radical flame such as 
hydrogen-bormine will depend on finding solutions to the three 
eigenvalue problem. Present progress can be summarized as fol- 
lows: two distinct mathematical-physical types of free-radical 
behavior (exemplified by hydrogen and by bromine atoms) have 
been recognized, the striking effect of the reaction kinetics of 
bromine upon the hydrogen-bromine flame has been demonstrated, 
numerical procedures for integrating any system of simultaneous 
\nonlinear differential equations of the mathematical sort which 
occur in certain types of free-radical flames have been developed, 
and the variation of the mass rates of flow and mol-fractions have 
been computed for a simplified kinetic model of a hydrogen- 
bromine flame. From author’s summary 


3468. Friedman, R., and Cyphers, J. A., On the burning rate of 
carbon monoxide, ]. chem. Phys. 25, 3, 448-457, Sept. 1956. 

Burning velocity measurements of the CO—O,—N,—H,O 
sy stem were made with the flat-flame burner technique. The plan 
of experimentation was to vary the H,O content, the equivalence 
ratio, and the pressure, while holding the flame temperature con- 
stant by controlling the proportion of N, in the mixture. The re- 
sults could be represented empirically by the relation: 


v,,? = 3.8 x 10°(CO), (H,0),°9(P/P ote tt 1307 


atmos 
where v, is burning velocity (cm/sec), (CO), and (H,0), are 
mole fractions in the unburned gas, P is pressure, and T, is 
bumed-gas temperature. The Zeldovich, Frank-Kamenetsky, and 
Semenov equation was used to obtain an “‘over-all’’ activation 
energy (20 kcal) and frequency factor for the process, and the CO 
oxidation rate in this type of flame was then compared with the 
rate at which the CO forming as an intermediate in a lean hydro- 
carbon-air flame is oxidized in the downstream portion of such a 


flame. The comparison showed that, at comparable conditions, 
the CO oxidized 5.6 times as fast in the CO flame as in the hydro- 
carbon flame. Temperature traverses in hydrocarbon-air flames 
to which large proportions of H,O have been added showed the 
rate of CO oxidation to be slightly increased thereby. 
Equilibrium concentrations of the species H, OH, and O in the 
burned gases were calculated for a variety of CO—O,—N,—H,0 
mixtures, all at the same flame temperature, and correlations with 
burning velocity were sought. The square of the burning velocity 
was found to be directly proportional to (OH),(CO), 0.72. altema- 
tively, the group (H),(0,),° 1 gave equally good correlation. A 
third successful grouping was [(H), + 0.15(OH),]”%. The writers 
are not convinced that correlations of this type reveal the buming 
mechanism. From authors’ summary 


3469. Giddings, J. C., and Hirschfelder, J. O., The properties 
of flames supported by chain-branching reactions, Univ. Wis., Nav. 
Res. Lab, SQUID-7, 14 pp., Oct. 1956. 


3470. Kanevsky, J., Interference during burning in air for nine 
stationary fuel droplets arranged in a body-centered cubic lattice, 
Jet Propulsion 26, 9, p. 788, Sept. 1956. 


3471. John, R. R., and Summerfield, M., Effect of turbulence on 
radiation intensity from propane-air flames, Jet Propulsion 27, 2 
(partl), 169-175, Feb. 1957. 

The effect of turbulence on flame radiation intensity was meas- 
ured in order to determine the extent of the possible interaction 
between the mixing process and the chemical reaction. It was 
thought that such interaction could reveal itself by an observable 
change in the energy radiated per unit mass of fuel. The energy 
measurements were made with a standardized photo-multiplier 
through three interference filters centered, respectively, at 4500 A 
for CO background radiation, 5150 A for C,, and 4300 A for CH. 

In each case, turbulence reduced the specific intensity of the 
radiation. The reductions were greatest (up to 35%) for fuel-lean 
mixtures for the highest intensities of turbulence, and were 
stronger for CO than for either CH or C,. These results indicate 
that the turbulent mixing does break up what would be a continuous 
laminar flame sheet, and that this breakup modified the chemical 
reaction and transport processes in the flame zone. 

From authors’ summary by A. G. Cattaneo, USA 


3472. Baudin, B., Calculation of the energy radiated by a flame 
and flame-temperature measurement by optical methods in the case 
of nonuniform temperature and emmissivity (in French), Rev. Opt. 
(theor. instrum.) 35, 7, 381-395, 1956. 

Equations are developed which relate the radiant energy flux 
from a nonuniform luminous flame to the prevailing distribution of 
temperature and emissivity. Some comparisons with experimental 
data are made. R. Freidman, USA 


3473. Broeze, J. J., Where are the limits of combustion in- 
tensity? AGARD Publications AG20/P10, 92-101, June 1955. 


3474. Kumagai, A., Combustion of fuel droplets in a felling 
chamber with special reference to the effect of natural convection, 
Jet Propulsion 26, 9, p. 786, Sept. 1956. 


3475. Khavkin, Yu. |., Investigation into the combustion prob- 
lems of a heavy liquid fuel in gas-turbine combustion chambers 
(in Russian), Thesis, Leningrad. politekh. in-ta, Leningrad, 1955; 
Ref. Zb. Mekh. 1956, Rev. 3470. 

Courtesy Referativnyi Zhurnal 
Translation, courtesy Ministry of Supply, England 
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Acoustics 
(See also Revs. 3204, 3328) 


3476. Alblas, J. B., On the diffraction of sound waves in a 
viscous medium, Appl. sci. Res. (A) 6, 4, 237-262, 1957. 

The theory of the diffraction of sound waves at a half-plane 
barrier is extended to the case of propagation in a viscous medium. 
It is shown that the singularity in the velocity near the edge of the 
barrier, a Characteristic feature of the classical second-order 
theory, disappears. In the neighborhood of the edge, the velocity 
attains its maximum, the value of which is determined by a recip- 
rocal power of the viscosity. In the far field, a viscous wave 
occurs, the amplitude of which is proportional to the square root 
of the viscosity, in contrast to the second-order theory where the 
introduction of a viscosity gives rise to a linear dependence. 

From author’s summary by M. J. P. Musgrave, England 


3477. Lyamshev, L. M., Sound diffraction by thin bounded 
plates in a liquid (in Russian), Akust. Zh. 1, 2, 7 pp. 1955 (trans- 
lated from Russian by M. D. Friedman, 572 California St., Newton- 
ville 60, Mass.). 

The problem is analyzed of the sound diffraction by a thin 
bounded plate in a liquid taking into account the longitudinal and 
bending oscillations of the plate. 

It is shown that, for certain angles of sound wave incidence, 
there is observed sound passage through the plate and also strong 
scattering in a direction opposite to the incident wave direction, 
the so-called nonspecular reflection. 

From author’s summary 


3478. Mull, H. R., and Erickson, J. C., Jr., Survey of the 
acoustic near field of three nozzles at a pressure ratio of 30, 
NACA TN 3978, 32 pp., Apr. 1957. 

Detailed measurements were made in the acoustic near field of 
three cold-air exhaust nozzles with pressure ratios of 30 exhaust- 
ing into quiescent air. Two of the nozzles were convergent-diver- 
gent, one having a 15° conical expansion and the other an isen- 
tropic expansion. Throat diameters were 5/8 inch and exit 
diameters, 1.2 inches. The third nozzle was convergent with a 
5/8-inch exit diameter. 

The total acoustic power radiated by the jet stream was about 
the same for the convergent-divergent nozzles and appeared to be 
in agreement with predictions based upon tests at subsonic ve- 
locities and the Lighthill parameter. The convergent nozzle 
created more than the predicted noise power based on the Lighthill 
parameter. Contour maps and plots of the position of the maximum 
sound-pressure level for audible frequencies revealed that there 
were no intense sources of noise upstream of 10 nozzle-exit dia- 
meters from the jet exit. The 1/3-octave-band acoustic spectra 
showed a broad nonresonant shape. There were no discrete fre- 
quencies, and no high-level ultrasonic sources were detected. 

From authors’ summary 


3479. Brackenridge, J. B., and Nyborg, W. L., Acoustical 
characteristics of oscillating jet-edge systems in water, J. acoust. 
Soc, Amer. 29, 4, 459-463, Apr. 1957. 

Observations have been made on the sound radiated by a self- 
excited underwater jet-edge system, in which a flat jet of water 
impinges on the sharp edge of a wedge or blade. Comparison is 
made between the sound (edge tones) generated when a rigid wedge 
is used, and that when a fixed-free vibrating blade is employed. 

A characteristic kind of ‘‘resonance” is found, similar to that re- 
ported by others for analogous systems in air. 
From authors’ summary 
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3480. Shields, F. D., and Lagemann, 8. T., Tube corrections 
in the study of sound absorption, J. acoust. Soc. Amer. 29,4, 
470-475, Apr. 1957. 

The absorption and velocity of sound in argon, nitrogen, and 
carbon dioxide have been investigated over a range of frequency, 
pressure, and temperature conditions. Use was made of a movable 
sound source and a stationary microphone, both employing the prin- 
ciple of the ribbon microphone, located inside glass tubing 1.73 
cm in diameter. It was found that Kirchhoff’s equations correctly 
predicted the absorption and velocity as the temperature was varied 
from 0 to 200 C in the case of argon and from 0 to 150 C for N,. Not 
only did the tube absorption vary as a function of (//p)”, but the 
factor incorporating the physical properties also appears to be 
valid. Certain earlier experiments have not agreed with the Kirch- 
hoff predictions of the magnitude of the factor which depends on 
the physical properties, and the success in checking the theory is 
attributed to the use of improved data for the properties and to the 
use of precision bore tubing in the apparatus. 

From authors’ summary 


3481. Nimura, T., and Shibayama, K., Effect of the splayed 
walls of a room on the steady-state sound transmission charac- 
teristics, J. acoust. Soc. Amer. 29, 1, 85-93, Jan. 1957. 

The steady-state sound transmission characteristics in model 
rooms of various shapes were measured. The shape of the model 
was varied from rectangle to trapezoid and to quadrangle with non- 
parallel walls, while the interior volume of the room was kept 
constant. In the results, it was observed that the trapezoidal 
rooms in which the ratio of / to a is about 10%, where a is the 
mean length of the parallel walls, and / is the difference between 
them, are effective in decreasing frequency irregularity in the 
transmission characteristics. 

On the other hand, the sound characteristics of a fan-shaped 
room, adopted as an example of splayed rooms, were analyzed 
mathematically. The fan-shaped room with p, ~ 1.2 ~ 1.4 has good 
characteristics in low-frequency region, where p, is the ratio of the 
outer and inner radius of the room. Such a fan-shaped room corre- 
sponds to a splayed room with //a ~ 0.09 ~ 0.17. The results are 
in good agreement with the experimental results and authors’ ex- 
perience. From authors’ summary 


3482. Coles, W. D., and Callaghan, E. E., Full-scale investiga- 
tion of several jet-engine noise-reduction nozzles, NACA TN 3974, 
45 pp., Apr. 1957. 

A number of noise-suppression nozzles were tested on full-scale 
engines. In general, these nozzles achieved noise reduction by the 
mixing interference of adjacent jets, that is, by using multiple-slot 
nozzles. Several of the nozzles achieved reductions in sound 
power of about 5 decibels (nearly 70%) with small thrust losses 
(approximately 1%). 

The maximum sound-pressure level was reduced by as much as 
18 decibels in particular frequency bands. Some of the nozzles 
showed considerable spatial asymmetry; that is, the sound field 
was not rotationally symmetrical. 

A method of calculating the limiting frequency affected by such 
nozzles is presented. Furthermore, data are shown which appear 
to indicate that further reductions in sound power will not be 
easily achieved from nozzles using mixing interference as a means 
of noise suppression. From authors’ summary 


3483. Karplus, H. B., Environment for measuring noise, Noise 
Control 3, 2, 19-22, Mar. 1957. 


3484. Hamme, R. N., Materials and techniques for damping 
vibrating panels, Noise Control 3, 2, 23-26, Mar. 1957. 


3485. Thiessen, G. J., Noise control by phase control of ex- 
tended sources, Noise Control 3, 2, 33-36, Mar. 1957. 





Ballistics, Detonics (Explosions) 
(See Revs. 3374, 3390, 3391, 3421) 


Soil Mechanics, Seepage 
(See Revs. 3199, 3224, 3230, 3263, 3280, 3290, 3336) 


Micromeritics 


(See Revs. 3347, 3445, 3454, 3455, 3456, 3457, 3458, 
3459, 3460, 3461, 3462) 


Geophysics, Meteorology, Oceanography 
(See also Revs. 3267, 3268, 3291) 


3486. Kreiss, H., Some remarks about nonlinear oscillations in 
tidal channels, Tellus 9, 1, 53-68, Feb. 1957. 

Author attempts to give an illustration of the higher harmonics 
in tidal variations in estuaries. With a simple harmonic variation 
at the entrance, author shows how nonlinear terms in the equation 
of motion can cause the occurrence of higher harmonics. By 
means of an expansion in series, an approximate solution of the 
equation is obtained, Detailed mathematical investigation of the 
degree of approximation is given too. 

The fact, however, that author linearizes the resistance term 
without any indication of the linearization principle distracts 
much from the practical interest of the results. 

The analytically obtained results are compared for a simple 
case with numerically evaluated tidal curves for which author 
refers to a publication of W. Hansen in title source 8, 287-300, 
1956. As in this example the assumed resistance is rather small, 
the agreement is good. Of course this is not a proof that either 
the numerical or the analytical method is correct. 

It is reviewer’s opinion that the mathematical method applied 
here obscures the physical picture. A clearer and more realistic 
picture, including the influence of nonlinear resistances terms, 
was given in 1937 by Dr. J. P. Mazure in his thesis: ‘The calcu- 
lation of tides and storm surges’’ (in Dutch with summary in 
French), A comparison of various methods with ample references 
has been given in AMR 7, Rev. 1430. 

H, J. Schoemaker, Holland 


3487. Lauwerier, H. A., The influence of a disturbance upon an 
infinitely large shallow sea of constant depth, Math. Centrum 
Amsterdam. Rap. TW 35, 11 pp., July 1956. 


3488. Sibul, O. J., and Johnson, J. W., Laboratory study of wind 
tides in shallow water, Proc. Amer. Soc. civ. Engrs. 83, WW 1 
(J). Wwys. and Harbors Div.), Pap. 1210, 33 pp., Apr. 1957. 

Wind tides and wave conditions in shallow water were studied 
in a laboratory channel. The experiments were conducted with 
smooth and rough bottom conditions, and with strips of cheese 
cloth in the channel to simulate the roughness effects of vegeta- 
tion in nature. The results indicate a rapidly increasing set-up 
when the still-water depth decreases below a certain limit. 

There were no indications that the bottom roughness affects the 
set-up for relatively deep water; in very shallow water, however, 
the rougher bottom conditions result in higher set-ups. The trend 
is especially pronounced for higher wind velocities. For the 
shallowest still-water depth (0.05 ft) used in the experiments, the 
set-up was approximately 10% higher for the rough bottom, and 
approximately 20% when strips of cheese cloth were used in the 
channel to simulate the roughness effect of vegetation, than the 
set-up observed with a smooth bottom. From authors’ summary 


3489. Hughes, P., A determination of the relation between 
wind and sea-surface drift, J. roy. meteor. Soc. 82, 354, 494-502, 
Oct. 1956. 

The drift of plastic envelopes floating close to the sea surface 
is related to the gradient wind, The results indicate that in 
westerly situations a shallow layer near the sea surface moves in 
approximately the same direction as the gradient wind with about 
2% of its velocity. From author’s summary 


3490. Lauwerier, H. A., The wind effect in the southern part 
of the North Sea due to a single storm and the influence of the 
channel, Math. Centrum Amsterdam. Rap. TW 36, 16 pp., June 
1956. 


3491. Hunt, M., Wind effects on water surface (in French), 
Houille blanche 11, 4, 575-607, Oct. 1956. 

An account of the conditions at Lake Okeechobee covers: 

(1) An analytical and statistical examination of cyclonic winds in 
the region of the lake. (2) Equations governing the movement of 
the lake. 

(3) Tangential friction caused by the wind. An examination of 
aerodynamic principles; the effect of various variables. Re- 
capitulation of previous research. Analysis and comparison of 
data, results. A discussion of the vertical temperature gradient. 
(4) The transference of the wind’s energy to the surface of a 
liquid. The transference of energy via normal pressures; experi- 
mental analysis. The transference of energy by tangential fric- 
tion. The limiting height of waves in shallow water. (5) Tan- 
gential friction caused by friction with the bed; laminar current; 
turbulent flow, logarithmic distribution, turbulent flow, distribu- 
tion of the coefficient of turbulent viscosity. 

(6) The application of results. 

From author’s summary 


3492. Shaitan, V. S., An investigation of the interaction of 
waves with random-block moles (in Russian), Trudi n.-i. in-ta 
osnovaniy i fundamentov no. 25, 17-46, 1955; Ref. Zb. Mekh. 
1956, Rev. 3655. 

The results are given of experimental channel tests on the 
behavior of random-block mole models of concrete blocks in 
different conditions of wave motion. The deformation of the 
bottom in front of the model is investigated. 

Curves and equations are given for design calculations. Con- 
clusions and recommendations are appended. 

Ya. I, Sekerzh-Zen’kovich, USSR 
Courtesy Referativnyi Zhurnal 
Translation, courtesy Ministry of Supply, England 


3493. Lauwerier, H. A., The motion of a half-plane sea under 
influence of a non-stationary wind, Math. Centrum Amsterdam. 
Rap. TW 32, 12 pp., Dec. 1955. 


3494. Ogura, Y., The influence of finite observation intervals 
on the measurement of turbulent diffusion parameters, J. Meteor. 
14, 2, 176-181, Apr. 1957. 

The correlation functions obtained from truncated samples are 
expressed in terms of the sampling length and the correlation 
functions of the basic stationary random variables. The applica- 
tion of the results to diffusion phenomena in a turbulent flow is 
discussed, The investigation brings out the influence of con- 
fining oneself to finite observation intervals on the average rate 
of dispersion of particles from a point source. It is also shown 
that the turbulent level is of importance in determining the re- 
lationship between the Eulerian and Lagrangian time intervals of 
observation. 

From author’s summary by H. Arakawa, Japan 
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3495. Riehl, H., and Malkus, Joanne S., On the heat balance 
and maintenance of circulation in the trades, Quart. J. roy. 
meteor. Soc. 83, 355, 21-29, Jan. 1957. 


3496. Mkhitaryan, A. M., Calculation of friction near the ground 
in the problem of pressure distribution at sea level (in Russian), 
Izv. Akad. Nauk SSSR, Geophysics Series no. 1, 80-83, 1955; 

Rej. Zh. Mekb. 1956, Rev. no. 2974. 

A generalization of the work of E. N. Blinavaya [Dokladi Akad. 
Nauk SSSR 39, no. 7, 1943] which includes the calculation of the 
effect of vertical turbulent exchange during the formation of a 
baric field is proposed. Author proceeds from an equation for the 
vertical component of the vortex of velocity 1z; to this equation 
a component is added which describes the effect of vertical 
mixing. The vortex equation is integrated according to the verti- 
cal coordinate z from sea level to infinity, then from under the 
sign of the integral we take the mean value of terms describing 
the transfer of the vortex and the effect of a horizontal wedge of 
pressure. These mean values are ascribed to the ‘‘mean level.’’ 
In the equation obtained we have the component vdQz/dz (at 
z= 0), where v is the kinematic coefficient of viscosity. In order 
to calculate the component in question, N. E. Kochin’s equations 
are used [Tr. Gl. geofiz observ. 1935 (4)] on the assumption that 
y=const. These equations enable the horizontal components of 
velocity in a planetary boundary layer to be expressed by the 
pressure gradient. The simplified equations of motion further 
enable the pressure to be connected with the current function. 
Substituting the expressions obtained for horizontal velocity 
components in v@Qz/dz, author finds that vdQz/dz is proportional 
to the two-dimensional Laplace operator from the current function. 
The expression obtained for vAQz/dz is substituted in the vortex 
equation; linearization is effected. Asa result, the problem is 
reduced to solution of a nonhomogeneous differential equation. 
The solution is written in the form of a series according to 
spherical functions. It is shown that, as a result of considering 
the friction, the resonant waves which were obtained in the work 
of E. N. Blinavaya have disappeared. 

Courtesy Referativnyi Zhurnal S. A. Mashkovich, USSR 
Translation, courtesy Ministry of Supply, England 


3497. Bezverkhnyaya, R. T., and Gelmgolts, N. F., Practical 
determination of the coefficient of turbulence in the free atmos- 
phere (in Russian), Trudt Kazakhsk. n.-i. gidrometeorolog. in-ta 
no. 2, 40—44, 1954; Ref. Zh. Mekb. 1956, Rev. 3728. 

A simplified method is suggested for calculating the coefficient 
of turbulence by means of the so-called ‘‘4th formula’’ of Laikht- 
man [D. L. Laikhtman, Tr. Gl. geofiz. observ. 1952, (37) (59), 
78-82]. For this formula 


2i(log .)* 


St  ~aqpeecteeeeeninge 
( = tt 24 v7] J 

> og (u, uy + 
in which u and v are the components of the wind vector and / the 
Coriolis parameter, a geometrical interpretation is given of the 
term under the logarithm i, the denominator as the difference be- 
tween the geostrophic and the true wind at a particular height. 
This difference is easily determined graphically on a Molchanov 
circle, An example of calculation of the coefficient of turbulence 
is further given. E. A. Burman, USSR 
Courtesy Referativnyi Zhurnal 
Translation, courtesy Ministry of Supply, England 


Lubrication; Bearings; Wear 
(See also Rev. 3353) 


3498. Lewicki, W., Hydrodynamic lubrication of piston rings and 
commutator brushes, Parts I and Il, Engineer, Lond. 203, 5269, 84- 
86, Jan. 1957; 203, 5270, 122-124, Jan. 1957. 
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Author considers case of infinite, centrally loaded slider and de- 
rives pressure distribution as a function of angle of inclination, 
taking into account flow in region upstream of leading edge of 
slider. Analysis reveals that the minute convergence which de- 
velops is responsible for approximately a 100-fold increase in film 
thickness compared to a parallel slider. Convergence is so slight 
that it can develop from elastic deformation. 

W. J. Anderson, USA 


3499. Anderson, W. J., Performance of 110-millimeter-bore M-1 
tool steel ball bearings at high speeds, loads, and temperatures, 
NACA TN 3892, 38 pp., Jan. 1957. 

Eleven 110-millimeter-bore ball thrust bearings made of M-1 tool 
steel were operated over a range of DN values (product of bearing 
bore in mm times speed in rpm) from 0.4 x 10° to 1.54 x 10° at mean 
outer-race temperatures to 678 F. Thrust loads were varied from 
1000 to 7000 pounds, radial loads from 1000 to 4900 pounds, oil 
flows from 6 to 18 pounds per minute, and oil inlet temperatures 
from 100 to 300 F. A synthetic lubricant of the diester type was 
used to lubricate the test bearings, which were equipped with 
either iron-silicon bronze, silver-plated iron-silicon bronze, or cast 
Inconel cages. 

Eight of the eleven test bearings failed in fatigue. The life data 
for the failed bearings, although not statiscally conclusive, in- 
dicate that the fatigue life of the M-1 tool steel and diester lubri- 
cant combination may be very much less than the life (based on 
catalog ratings) for the SAE 52100 steel and mineral oil combina- 
tion. The fatigue failures were characterized by deep fissures run- 
ning perpendicular to the surface rather than the normally shallow, 
horizontal pattern. Metallurgical examination of four of the failed 
bearings failed to uncover any inclusions or structural defects 
which might have caused the failures. 

From author’s summary 


3500. Snapp, R. B., and Hersey, M. D., Testing dynamically 
loaded bearings—II A diesel-engine bearing test machine, ASME- 
ASLE Lub. Conf., Atlantic City, N. J., Oct. 1956. Pap. 56-LUB- 
4, 8 pp. 

Paper describes an engine-bearing test machine consisting of a 
motor-driven modification of a commercially available diesel en- 
gine. The machine combines the advantages of engine operation 
with those of a standardized test machine. It was developed pri- 
marily for endurance testing of engine-bearing materials and de- 
sign. A rating system is described for evaluating the extent of 
various kinds of failure elements so that bearings may be compared 
without testing them to destruction. Test results and the use of 
an oil-film-thickness indicator also are described briefly. 

From authors’ summary 


3501. Jagger, E. T., Rotary shaft seals—The sealing mecha- 
nism of synthetic rubber seals running at atmospheric pressure, 
Instn. mech. Engrs., Preprint, 10 pp., Mar. 1957. 


Marine Engineering Problems 
(See also Rev. 3203) 


3502. Kostyukov, A. A., Analytical methods for calculating the 
wave-making resistance of a ship in deep water (in Russian), /zv. 
Akad. Nauk SSSR Otd. tekb. Nauk no. 8, 37-59, 1955; Ref. Zh. 
Mekh, 1956, Rev. 3662. 

A considerable part of the paper is occupied by a discussion of 
the known work of Havelock, N. E. Kochin, M. V. Keldysh, M. A. 
Lavrentiev and others, on the wave-making resistance of bodies 
travelling beneath the surface of a liquid. Attention is principally 
drawn to the method of N. E. Kochin who reduces the problem to a 
Fredholm integral equation of the second kind the existence of a 
solution for which has been proved for low Froude numbers. The 





original part of the work is devoted to the calculation of some ap- 
proximate solutions of this equation for low Froude numbers, and 
the derivation of approximation formulas for the wave-making re- 


sistance of a ship. 

The paper tacitly admits the possibility of applying N. E. 
Kochin’s methods and results, established for the motion of bodies 
under a liquid surface, to surface craft. 
Courtesy Referativnyi Zhurnal N. N. Moiseev, USSR 


Translation, courtesy Ministry of Supply, England 


3503. Ovcharenko, E. S., The influence of variations in hull 
form on the qualities of a ship (in Russian), Nauch, tr. Odessk. in- 
ta inzh, mor. flota no. 11, 129-151, 1954/1955; Ref. Zh. Mekb. 
1956, Rev. 3661. 

Discussion of the results of some serial tank tests and individ- 
ual ship models covering the investigation of the influence of bow 
and stern sections on resistance (to propulsion). Author states 
conclusions on the influence of hull proportions and bow shape on 
the seaworthiness (pitching, taking water, and loss of speed in 
heavy seas). D. A. Chumak, USSR 
Courtesy Referativnyi Zhurnal 
Translation, courtesy Ministry of Supply, England 


3504. Steel, H. E., The practical approach to stability of ships, 
Trans. Instn. nav. Arch. Lond. 98, 4, 381-409, Oct. 1956. 

The persistent failure of many ship operators and builders to 
recognize the necessity of having available accurate static stabil- 
ity data on their ships is responsible for the existence of this pa- 
per. The cost and tediousness of computing stability data and oc- 
casional doubt as to their validity have in the past been responsi- 
ble for this failure. Author discusses ways and means of maxi- 
mizing safety of commercial ships engaged in various trades. The 
suggested safety measures apply primarily to operating techniques, 
such as stowage of cargo, adequate freeing ports for trapped water, 
rather than to basic design of ships. But author concludes that 
good calculated stability provides an essential margin against un- 
forseen contingencies, weather extremes, and especially human 
failures, that should prevent complacency with mere adherence to 
arbitrary minimum stability standards. 

Reviewer believes that author’s conclusion is in substantial 
agreement with the views of most ship designers. Reviewer would 
add that the availability of modern computing machines completely 
eliminates the tedious work formerly associated with computing 
stability curves. Accuracy is also much improved. Thus the mod- 
ern ship designer can make much more extensive stability studies 
to arrive at an optimum design than heretofore possible. 

P. Mandel, USA 


3505. Babaev, N. N., Effect of pressure generated by screw pro- 
pellers on nearby plane surfaces (in Russian), Inzhener. Sbornik, 
Akad. Nauk SSSR 17, 171-178, 1953. 

3506. Lindgren, H., and Warholm, A. O., Further tests with 
models of coasters, Medd. Stat. SkeppsProvAnst. no. 35, 46 pp., 
1955. 


3507. Lindgren, H., Experiments with tanker models. IV, Medd. 
Stat. SkeppsProvAnst. no. 36, 37 pp., 1956. 





3508. Edstrand, H., Freimanis, E., and Lindgren, H., Experi- HUNTE 
ments with tanker models. V, Medd. Stat. SkeppsProvAnst. no. 37, (957, xv- 
24 pp., 1956. 

3509. Edstrand, H., and Lindgren, H., Systematic tests with as 
models of ships with 555 = 0.525, Medd. Stat. SkeppsvrovAmst, York, Jo 
no. 38, 39 pp., 1956. — 

3510. van Aken, J. A., and Tasseron, K., Results of propeller VEB Vet! 
tests in the ‘‘astern’’ condition for comparing the open-water ef. 
ficiency and the thrust of the ‘‘Lipsschelde’’ controllable-pitch LEGRA 
propeller and the ‘‘Troost’’-series propellers, Inter. Shipbldg. rivees pa 
Progr. 3, 26, 517-527, Oct. 1956. equation 

3511. Fehiner, L. F., and Gibbons, T., The development and LHEUE 
evaluation of the TMB knotmeter type 205A, David W. Taylor Mod, Paris, Ge 
Basin Rep. 1026, 22 pp., Jan. 1956. . 

The design and evaluation of an instrument to measure the speed MosTK 
of a ship relative to the undisturbed water is presented. This de- 1986 491 
vice consists of a towed body and associated instrumentation and , 
is known as TMB Knotmeter Type 205A. The knotmeter towed sat- OBERI 
isfactorily in the ‘thigh-speed’’ basin at speeds up to 30 knots. Berlin, S 


Although 15 knots was the top speed attained at sea due to limita- 
tions on other towing gear, it is not anticipated that difficulty 
would be encountered in reaching higher speeds. The body was 
launched and retrieved from the side and stern of the towing ves- 
sel with no difficulty. From authors’ summary 


3512. Ridland, D. M., Investigation of high length/beam ratio 
seaplane hulls with high beam loadings. Hydrodynamic stability. 
Part 21—Some notes on the effect of waves on longitudinal stabil- 
ity characteristics, Aero. Res. Counc. Lond. curr. Pap. 237, 40 
pp- + 18 figs., 1956. 

Results are given of tests on three models of the series, de- 
signed to provide information on the correlation between stability 
with disturbance and stability in waves. No correlation was ob- 
served, but the results are analyzed and compared with previous 
work, and some important general conclusions drawn as to the na- 
ture of disturbed stability and the behavior of flying boats in 
waves. From author’s summary 

3513. Munch, W., Jr., Modern practice in mooring of ships, 
Trans. Soc. nav. Arch. mar. Engr. 11, 3, 1-17, Nov. 1956. 


Letters to the Editor 


3514. Concerning AMR 9, Rev. 4130 (December 1956): Soko- 
lowskii, V. V., Some problems of statics of granular and cohesive 
bodies (in Polish), Arch. Mech. stos. 7, 1, 3-23, 1955. 

The author’s name was given as Sokolowski, M., rather than 
Sokolowskii, V. V. The editors regret this error. 


Re AMR 10 August 1957, Letters to the Editors (#2745, #2746, 
#2747, #2748) were printed as a continuation of the Marine En- 
gineering Problems Section. The Editors regret this error. 


Books Received for Review 


ALBLAS, J. B., Theorie van de Driedimensionale Spanningstoe- 
stand in een Doorboorde Plaat (Doctor’s thesis), Amsterdam, H. J. 
Paris, 1957, xii + 127 pp. 


Festskrift till Professor Carl Forssell, Stockholm, 1956, 111 pp. 
FRANK, J., Nichtstationare Vorgange in den Zuleitungs-und 


Ableitungskanalen von Wasserkraftwerken, Berlin, Springer-Verlag, 
1957, xi + 333 pp. DM 48. 


HENGSTENBERG, J., STURM, B., and WINKLER, O., Messen 
und Regeln in der Chemishchen Technik, Berlin, Springer-Verlag, 
1957, xix + 1261 pp. DM 146. 


HINKLE, R. T., Design of machines, New York, Prentice-Hall, 
Inc., 1957, xi+ 188 pp. $4.00. . 


HOELAND, G., Stutzmomenten-Einflussffelder durchlaufender 
Platten, Berlin, Springer-Verlag, 19 pp. + 75 tables. DM 37.50. 
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HUNTER, J. L., Acoustics, New York, Prentice-Hall, Inc., 
1957, xv + 407 pp. $8.50. 


HUNTINGTON, W. C., Earth pressures and retaining walls, New 


York, John Wiley & Sons, 1957, xv + 534 pp. $11.50. 


KRAUS, R., Getriebelehre, Band III: Massbestimmung, Berlin, 


VEB Verlag, 1956, 336 pp. 


LEGRAS, J., Techniques de resolution des equations aux de- 
tivees partielles; equation de la chaleur—equation de Laplace 
equation des ondes, Paris, Dunod, 1956, xv + 180 pp. 


d LHEUREUX, P., Calcul des Plaques Rectangulaires Minces, 
lod. Paris, Gauthier-Villars, Editeur-Imprimeur-Libraire, 1957. 


peed HM ostKow, M. A., Handbuch der Hydraulik, Berlin, VEB Verlag, 


de 1956, 491 pp. 
ind 
—_ OBERHETTINGER, F., Tabellen zur Fourier Transformation, 


Berlin, Springer-Verlag, 1957, x + 213 pp. DM 39.50. 








PERRY, J. W., KENT, A., and BEKRY, MADELINE M., Machine 
literature searching, New York, Interscience Publishers, Inc., 1956, 


xi + 162 pp. $4.00. 


PHELAN, R. M., Fundamentals of mechanical design, New York, 
McGraw-Hill Book Co., Inc., 1957, ix + 526 pp. $8.75. 


SCHACK, A., Der Industrielle Warmeiibergang, Fifth renewed and 
enlarged edition, Dusseldorf, Verlag Stahleisen M.B.H., 1957, 
xi + 434 pp. 


SCHWAB, G. O., FREVERT, R. K., BARNES, K. K., and ED- 
MINSTER, T. W., Elementary soil and water engineering, New York, 
John Wiley & Sons, 1957, viii + 296 pp. $6.25. 


SOKOLOVSKII, V. V., Theorie der Plastizitat (translated from 
2nd Russian Edition), Berlin, VEB Verlag Technik, 1955, 484 pp. 


VAN DER WAERDEN, B. L., Mathematische Statistik, Berlin, 
Springer Verlag, 1957, ix + 360 pp. DM 49.60. 
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